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OF 


NORTHUMBERLAND, DURHAM, AND NEWCASTLE- 
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REPORT ON THE FIELD MEETINGS OF THE NATURAI 
HISTORY SOCIETY FOR 1915. 


READ Marcu 18TH, 1914, BY Mr. EpwiIn BurNnup, CHAIRMAN 
OF THE FIELD MEETINGS’ COMMITTEE FOR 1913. 


Mr. CHAIRMAN, LADIES AND GENTLEMEN,—When your 
Committee a year ago elected me chairman of the Field 
Section of the Natural History Society I felt they had conferred 
upon me an honour I little deserved, and it was with very 
great diffidence I undertook the responsibility of presiding at 
your Field Meetings. In presenting my report of the six 
meetings held during 1913 (all of which I was able to attend) 
I am able to state that we were favoured on the whole by fine 
weather ; the attendance of members was fairly good, but I 
should have liked to have seen a larger number of the 
younger ones present, because it is upon them we have to 
depend to carry on the work of this Society in after years. 
On Saturday, July 12, by the kindness of the Vale of Derwent 
Field Club, our members were invited to join their meeting at 
Blanchland, and six of our members were present. Un- 
fortunately I have no report of the proceedings. 


From October to February five informal evening meetings 
have been held at the Museum for the examination and dis- 
cussion of interesting specimens, &c, These meetings have 
not been as well attended by the members as was hoped. 


The First Fretp MEETING of the season was held at 


Mitford on Saturday, May 3rd. It was a half-day excursion 
and was favoured with fine weather. A party of 24 in all 
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(including seven members of the Vale of Derwent Field Club) 
met at Morpeth Station and walked by way of the Stanners to 
Springhill. Here, through the kindness of Mr. Geo. Renwick, 
they were permitted to inspect the gardens and also the ruins 
of Newminster Abbey. Founded about 1139, this abbey was 
frequently raided by the Scots, and in 1335 the monastery was 
dissolved and the buildings almost entirely destroyed. After 
having spent some time in examining the ruins and extensive 
excavations which are at present being carried out, the party 
proceeded to follow the beautifully wooded banks of the 
Wansbeck, where many of the plants of spring and early 
summer were in bloom; amongst them being lesser celandine, 
garlic, water avens, butterbur, white and red dead-nettle, 
common arum, ground ivy, sweet cicely, adoxa moschatel, 
coltsfoot, wood anemone, wood sorrel, wood sanicle, dog 
mercury, primrose, cowslip, dog violet, lesser spearwort, herb 
caris, barren strawberry, greater stitchwort, cuckoo flower, 
golden saxifrage, horsetail, marsh marigold, gorse, blackthorn 
and wild cherry. The following birds were seen or heard: 
tawny owl, jackdaw, mallard, curlew, cuckoo, sandpiper, 
dipper, house martin, swallow, missel thrush, song thrush 
(with young and eggs), willow warbler, whitethroat, wren 
(nesting), blue and great titmouse, tree sparrow and chaffinch. 
Arriving at Mitford, the Vicar, Rev. R. C. MacLeod, most 
kindly conducted the members over the church, its fine 
Norman nave, early English chancel, old sedilia and aumbry 
being greatly admired. By permission of Captain Mitford 
the Jacobean Manor House and the ruins of the Castle were 
visited. After a refreshing tea provided at the Plough Inn, 
and a short stroll up the Pont, the members returned by road 
to Morpeth in time forthe 7.46 p.m. train to Newcastle, having 
spent a pleasant and instructive afternoon. 

The Seconp Firtp Meerinc was held on Wednesday, 
June 4th, at Rothley. Having to make a rather early start on 
a dull grey morning only nine members were present. On 
arriving at Scots Gap and leaving the train the party pro- 
ceeded by the beautifully wooded road to Rothley. Permission 
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having been kindly granted by Mrs. Clayton, they then struck 
over the moors. Beds of wild hyacinths were most luxuriant 
just below the crags. ‘The outcrops of the Whinsill, the lower 
carboniferous deposits and the coarse Inghoe grits make 
the district of much geological interest. Gradually climbing 
the crag, we eventually arrived on the top, the site of Rothley 
Castle, from which on a clear day a most extensive view of 
the country is obtained. Unfortunately, owing to heat haze 
and threatened thunderstorms, the view was much curtailed. 
A kestrel’s nest was pointed out just below the edge of the 
crag. After resting for some time and partaking of lunch, a 
move was made across the moors, where numbers of golden 
plovers were seen, evidently with young. Following what is 
known as “The Lady’s Walk” we proceeded to the lower 
Rothley Lake, along the edge of which large beds of bulrushes 
were noted and a water hen’s nest with eggs was found. 
Arrived at the upper lake the members were cordially 
received by Mr. and Mrs. Herbert Coxon and hospitably 
entertained to tea. After having thoroughly explored the 
woods bordering the lake, the party were most reluctantly 
compelled to proceed to Longwitton Station in order to join 
the last train, due about five o’clock, to return to Newcastle. 


The following plants were found : water avens, winter-green, 
yellow pimpernel, tormentil, wild strawberry, germander and 
common speedwell, milkwort, gorse, broom, dog violet, pansy, 
primrose, cowslip, lady’s smock, bugle, marsh marigold, 
pasture lousewort, marsh valerian, eyebright, knotted figwort, 
bulrush, mouse-eared chickweed, lesser spearwort, forget-me- 
not, field scorpion grass and wild hyacinth. ‘The birds noted 
were: kestrel, snipe, curlew, golden plover, willow wren, 
swallow, stock dove, wagtail, cuckoo, whinchat, stonechat, 
corncrake, black-headed gull, water hen (nest and eggs), 
mallard, great and blue titmouse, thrush, blackbird, grouse, 
redstart, heron and swan. 


It is with great regret I have to report that our kind friend 


Mr. Herbert Coxon, after a short illness, passed away in 
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September, and I am sure our deepest sympathy is with Mrs. 
Coxon and her family. 


The Tuirp Firtp MEETING was held in Upper Teesdale 
on Tuesday, Wednesday and Thursday, 24th, 25th and 26th 
of June. On Monday evening the party, consisting of 10 
members, all having assembled at our head-quarters, Langdon 
Beck Hotel, the proposed excursions were carefully considered 
and decided upon. They were successfully carried out as 
follows :— 


Turspay, Cronkley Fells—A wet morning, but when the 
party started it looked like clearing up, which unfortunately it 
did not do until well on in the afternoon. Following the road 
towards High Force for about two miles and crossing the 
river by Cronkley Bridge (the river then being very low) we 
turned up the Tees-side and along the swampy ground. Here 
curlew, sandpipers and whinchats were seen, and large beds 
of mountain pansy, red rattle, early and purple orchis, 
viviparous bistort were noted. Sheltering here and there from 
the heavy showers of rain and taking our time, we gradually 
worked up the steep side of Cronkley Scar, until we arrived on 
the top. Here our lunch was demolished, although under 
difficulties, owing to the heavy rain and strong wind. _ After- 
wards, intent on finding the sandy patch where some of the 
rarities grow, we tramped the moor hither and thither until 
the search was crowned by success. In the grey sand, the 
beautiful rosette of the mountain avens, and in close proximity 
the white-twisted whitlow grass, vernal sandwort, rock rose 
and shrubby cinquefoil were found. Striking across the 
deep heather and swampy bogs of the moor, a very steep and 
rough track was followed which led down to the banks of the 
Tees, now in full flood, roaring and dashing over the boulders 
in its rocky bed. Keeping along the rugged base of Cronkley 
Scars and passing the old Pencil Works and again crossing 
Cronkley Bridge, we returned to our head-quarters, decidedly 
wet, but well pleased with the finds we had made. 
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WEDNESDAY was a perfect day for Cauldron Snout. A start 
was made up Harwood Beck, where in a tuft on the banks a 
pied wagtail’s nest with five eggs was found. The meadows 
all round were most beautiful, owing to the quantities of 
Geranium sylvaticum, globe flowers, orchis, birdsfoot trefoil 
and earthnut, &c., which were growing in such wonderful 
profusion. Crossing the beck, the course of a small stream 
was now followed, a happy hunting ground for the botanist. 
Unfortunately the flowering time of the Geztiana verna was 
over. Primulu farinosa was still in bloom, yellow mountain 
saxifrage, Scotch asphodel, alpine bartsia, butterwort, orchis, 
blue, purple and white milkwort, all growing most luxuriantly. 
Over the swampy ground, curlew, golden and green plovers 
were circling, and a redshank’s nest and three eggs was found 
by one of the party. Crossing the lower spur of Widdybank 
Fell, we followed the track alongside the Tees, until the 
impressive basaltic cliffs of Falcon Clints loomed high above our 
heads. ‘There the path was very rough and required careful 
walking. Passing round the screes the meeting of the Maize 
Beck with the Tees came in sight. A dull thundering noise 
now greeted our ears, and as we rounded the bend, Cauldron 
Snout was seen, where the Tees plunges with sudden leaps, 
dashing from point to point and descending some 2oo-ft. 
in about half a mile. We rested at the foot of the fall for some 
time, admiring the grand effect of falling water and fine 
formations of the surrounding rocks. After lunch, having 
climbed to the top of the falls, we obtained beautiful views 
over the Weel and higher stretches of the Tees and mountains 
around—Cross Fel], Dufton Fell, Mickle Fell, &c. As 
time was now getting on we crossed Widdybank Fell and 
rejoined the stream we had followed earlier in the day, and~ 
thus returned to our temporary home. 

THuRsDAY.— Unfortunately some of our party were obliged 
to leave. ‘The remainder decided to visit the Tees above the 
High Force and down as far as Winch Bridge. Crossing 
Cronkley Bridge and following down the meadows and then 
striking across the heather, the White Force was visited, but 
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unfortunately there being little water in the Merrigal Beck it 
was not seen at its best. Here green spleenwort and brittle 
fern were found, and in crossing the moor some white rattle. 
It was a warm day with bright sunshine, and on arrival at the 
side of a clear little stream overshadowed by juniper bushes 
we were glad to rest and enjoy our lunch; after which, 
following the course of the Tees, we soon came in sight of 
High Force, always grand and impressive, with its 60-ft. clear 
drop and imposing cliffs finely wooded. Passing through the 
fir plantations, a path was taken along the lower meadows. 
Quantities of shrubby cinquefoil were noticed on an island, 
and on the banks of the river many of the other plants before 
seen. Arriving at Winch Bridge a halt was made to admire 
the fine falls just above and the grand formation of the rocks 
and bed of the river. Returning by retracing our steps to the 
bridge near High Force, a friendly lift bore us to Langdon 
Beck in the neighbourhood of which the evening was spent. 
On Friday morning Harwood Beck was explored, and after an 
early lunch the party most reluctantly broke up, having spent 
a most successful and enjoyable time. 


Amongst the plants and ferns found during the meeting 
WAS o— 
Globe Flower, Zrollius Europeus. 
Marsh Marigold, Caltha palustris. 
Hairy Rock Cress, Arabis hirsuta. 
Scurvy Grass, Cochlearia officinalis, 
Twisted Whitlow Grass, Draba tncana. 
Vernal A Draba verna, 
Rock Rose, Helianthemum vulgare. 
Mountain Pansy, Viola tricolor. 
Dog Violet, Viola arenaria, 
Sundew (round-leaved), Drosera rotundifolia. 
Milk Wort, Polygala vulgaris. 
Red Campion, Lychnis diuria. 
Ragged Robin, ,, /tos-cucult, 
Vernal Sandwort, Avenaria verna. 
Small St. John’s Wort, Hypericum pulchrum. 
Square Ay Ly quadrangulumt. 
Wood Cranesbill, Geranium sylvaticum. 
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Shining Cranesbill, Gerandum lucidum. 
Herb Robert * Robertianunt. 
Bird’s Foot Trefoil, Zo¢zs corniculatus. 
Lady’s Fingers, Anzthyllis vulneraria. 
Horse Shoe Vetch, Alippocrepis comosa. 
Milk » Astragalus glycyphillos. 
Mountain Avens, Dryas octopetala, 

Water 6 Geum rivale. 

Herb Bennett, Getz urban. 
Cloudberry, Rubus Chamemorus. 

Dog Rose, Rosa canina. 

Shrubby Cinquefoil, Potentilla fruticosa. 
Tormentil, Zormentilla officinalts. 

Biting Stonecrop, Sedum acre. 

Hairy Stonecrop, Sedum villosiunt. 

Yellow Mountain Saxifrage, Saxifraga aizoides. 
Mossy Saxifrage, a hypnoides. 
Golden Saxifage, Chrysosplentune oppositifolium 
Masterwort, Peucedanum Ostruthiunt, 
Sweet Cicely, AZyrrhis odorata. 

Earth Nut, Bunium flexuosum. 

Woodruff, Asperula odorata. 

Marsh Valerian, Valertana dioica. 

Marsh Hawk’s Beard, Crepis paludosa. 
Mountain Cudweed, Aztennaria dioica. 
Scorpion Grass, AZyosotis arvensis. 
Forget-me-not, AZyosotis palustris, 
Knotted Figwort, Scrophularia nodosa. 
Eyebright, Luphrasia officinalis. 

Foxglove, Digatalis purpurea. 

Red Rattle, Pedicularis palustris. 

Yellow Rattle, AAinanthus Crista-galli. 
White Rattle. 

Alpine Bartsia, Bartsia alpina. 

Cow Wheat, Aelampyrum pratcuse. 

Wild Thyme, Viymus serpyllune. 

Bugle, 4 juga reptans. 

Bog or Buck Bean, Alenyanthes trifoliata. 
Butterwort, Pz2gwicula vulgarts. 

Yellow Pimpernell, Lys¢machia nemorum. 
Thrift, Armeria maritima. 

Bird’s Eye Primrose, Primula farinosa. 
Snakeweed, Polygonum bistorta. 
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Viviparous Bistort, Polygonum viviparune. 
Spotted Orchis, Orchis maculata. 

Marsh fs », latifolia. 

Purple 55 3, mascula. 
Sweet-scented Orchis, Gymmnadenia Conopsea. 
Twayblade, Zistera ovata. 

Scottish Asphodel, Zofieldia palustris. 

Blue Grass, Sesleria cerulea. 


Lerns. 
Adder’s Tongue, Ofphioglossum vulgatum. 
Moonwort, Botrychium lunaria. 
Common Spleenwort, A splenium trichomanes. 
Wall 5 +5 Ruta-muraria. 
Green a5 a viride. 
Brittle Bladder Fern, Cystopteris fragilis. 
Oak Fern, Polypodinm Dryopteris. 
Beech ,, 39 pheyopteris. 
Polypody Fern ,, vulgare. 
Blechnum, Alechnwum spicant. 
Shield Fern, Aspfidium aculeatum. 
Malemien. 3 filix-mas, 
Female ,. <Asplenium filix-foemina. 
Bracken, Pteris aguilina. 
Parsley Fern, Allosorus crispis. 


The following were among the birds seen or heard :— 
kestrel, curlew, snipe, golden plover, green plover, redshank 
and nest, sandpiper, dipper, king ousel, wheatear, whinchat, 
meadow pipet and young, wren and young, pied wagtail and 
nest, yellow and grey wagtail, spotted flycatcher, swallow, 
house martin, grouse and young. 


The FourrtH MEEt1NG was held on Saturday, July 26th, at 
Edlingham. On arrival at Edlingham Station the party were 
met by Mr. J. H. Holmes, who most kindly acted as guide. 
Leaving the station and proceeding a short distance along the 
road towards Rothbury, a good view of Edlingham village, 
Norman Church and ruined Pele Tower was obtained ; then 
striking up a rough track through luxuriant growth of heather 
and bracken we made our way across the moors to Black Lough, 
a small sheet of water in the wild moorland, on which 
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numbers of gulls and wild ducks were disporting. Here the 
stumps of an old birch forest are still to be seen rooted in the 
ground at the edge of the water. In the surrounding bogg 
ground fine specimens of sundew and bog asphodel were found, 
and on the moor some white bell heather. After resting some 
time, the party proceeded to the high ground above Corby 
Crags, from which splendid views of the surrounding country, 
the distant ranges of Cheviot and Simonside Hills, Dunstan- 
borough Castle and the coast line were obtained. Descending 
and crossing the deep railway cutting, which was beautifully 
clothed with foxglove, willow herb, and heather, and much 
admired, we passed through the pine woods and fine beech 
avenue and wooded ground, to Glen Allen, where the members 
were hospitably received by Mr. and Miss Holmes and enter- 
tained to tea. 


A fine gnarled oak was seen on the lawn, one of the 
survivors of an ancient forest. Much too soon a move had to 
be made for Whittingham Station to catch the last train to 
Newcastle. 


The following plants were found :—Bog asphodel, sundew, 
white bell heather, fine-leaved heath, ling, tormentil, red-rattle, 
eyebright, foxglove, milkwort, ragwort, selfheal, birdsfoot 
trefoil, greater trefoil, meadow sweet, purple, spotted, and 
white orchis, ragged robin, large valerian, honeysuckle, 
enchanter’s nightshade, brooklime, agrimony, red and white 
campion, willow herb, rose bay willow herb, meadow vetchling, 
bitter vetch, red bartsia, meadow cranesbill, wood sanicle, 
square St. John’s wort, herb Robert and germander speedwell. 


Birds seemed scarce, only the following being particularly 
‘noticed :—wild duck, black-headed gull, curlew, golden plover, 
lapwing, wheatear, and whinchat. 


The FirtH MereEt1NG was held on Wednesday, Sept. 3rd, at 
Howick. Making another early start, nine members arrived 
at Alnmouth Station, where conveyances were awaiting to 
drive the party to Howick. Rain was then falling heavily. 
After consultation it was decided to carry out the programme, 
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with a slight alteration. Crossing the river Aln at Lesbury, 
and passing through the picturesque village of Longhoughton, 
a fine display of roses and other plants was noticed in the cottage 
gardens. Skirting the Howick woods for the east gate of the 
park, the party left the conveyances and were gladdened by 
clearing and brightening weather. Entering the woods, by 
the kind permission of Earl Grey, the church was first visited ; 
then the route followed was by way of the “Long Walk,” 
skirting the burn to the sea. In the glen were many fine 
specimens of beech, elm, oak and pine, while the luxuriant 
growth of mercury, lesser periwinkle and enchanter’s night- 
shade was remarked upon and carefully examined. A 
welcome halt was made at the mouth of the burn, where 
lunch was partaken of under difficulties, owing to the kind 
attentions of wasps; after which, moving north along the 
beach and cliffs towards Cullernose point and returning by the 
road to Howick we joined our conveyances and were soon 
driven into Alnmouth, where tea was provided. We returned 
to Newcastle by 5.35 p.m. train. 


The following plants were found :—great hairy willow herb, 
rose bay willow herb, smooth-leaved willow herb, lesser 
periwinkle, dog mercury, enchanter’s nightshade, figwort, 
meadow cranesbill, common persicaria, wild cornel, grass of 
Parnassus, purple sea rocket, hemp agrimony, sow thistle, 
hairy St. John’s wort, hemlock, storksbill, hairy mint, great 
reed mace, red campion, white bladder campion, small flowered 
gentian, purple spiked loosestrife, celery-leaved crowfoot and 
common mallow. 


Amongst tbe birds noted were: herring and black-headed 
gull, redshank, dipper, waterhen, carrion crow, wood pigeon, 
pied and yellow wagtail, wheatear, blue tit and spotted fly- 

. catcher. 


The SrxtH anp Last Fretp MEErING of the season was 
held at Marsden on Wednesday, October 8th. Unfortunately 
owing to the very wet morning and unsettled state of the 
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weather only five members met at South Shields Station (but 
were joined at Trow Rocks by seven student members of the 
Ryhope Secondary School). Leaving the station and passing 
along Ocean Road, the Marine Park was entered ; here the fine 
effect of massed pentstemon, gladioli, sedums, &c., although 
their best was over, was still very beautiful. The party 
followed the coast road to Trow Rocks and then along the 
base of the cliffs. Dr. D. Woolacott of Armstrong College 
acted as guide, and in his interesting and instructive manner 
pointed out and explained the contorted and dislocated strata 
and general geology of the coast. On arriving at Frenchman’s 
Bay, being unable to round the next point, we ascended the 
cliff and crossed over by the footpath to the north end of 
Marsden Bay. Descending to the beach, we followed along to 
the extreme end of the bay, noticing that several very heavy 
falls had taken place both at the rock itself and also of the 
cliffs. Returning to the “Grotto” and having enjoyed a 
refreshing tea, a hearty vote of thanks was accorded to Dr. 
Woolacott for his kindness in conducting the party. The 
members then made their way, some to Marsden Station and 
others to Sunderland, to return home after having spent a 
pleasant and instructive afternoon. Owing to the stormy 
weather, bird life was scarce, only a few gulls being seen in 
the distance; and so late in the season nothing of botanical 
interest was found. 


I should like to draw the attention of the members to one 
of the rules of the Tyneside Naturalists’ Field Club, when it 
was originated April 25th, 1846, viz. : “ The wanton persecution 
of rare birds and the extinction of rare plants were strongly to 
be discouraged.” Never was this rule more necessary than at 
the present time, when we hear of the destruction of birds, the 
ruthless and wholesale removal of plants and ferns—so much 
so that in places where certain plants used to grow luxuriantly, 
not a single specimen can now be found. I trust our members 
will do all they can to discourage this practice whenever 
possible. 
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In conclusion, I have to thank the ladies and gentlemen 
who have attended the meetings for their kind consideration 
and assistance to me, especially our excellent and indefatigable 
Hon. Secretary, Mr. C. E. Robson, who has always made such 
admirable arrangements to ensure our comfort, and the 
successful carrying out of our programme. 
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Terrestrial Acari of the Tyne Province. 
BY (me Ii Wo 1B, eloinit, Nilpe\ 
I.—ORIBATIDA. 

ADDENDA ET CORRIGENDA. 

(See vol. IV., part IT). 


At p. 382 the primary division of the Family into two groups 
was accidentally omitted, viz. :— 


si. Brachypylina. 


Anal and genital apertures comparatively small, 
more or less quadrate, subequal, well separated. 
Tibiz of all the legs clavate or subclavate. 


(Includes sub-families A, B, C, and D). 


$i. Macropylina. 
Anal and genital apertures longer, contiguous, 
unequal. Tibize all cylindrical or broadest at the 
base. 


(Includes sub-families E and F.) 


On p. 384, for 4th line of dichotomous table of Tegeocranus, 
read “ Lamellz without cusp.” 


On p. 392, after the entry under 55 add 


55a. Melanozetes cambricus, Hull (sp. nov.) 

Body rather rotund, dull black. Dorsal spines 
pretty long curved, stiff but slender. Lamelle as of 
edwardst but running to a point in front. Sensilli 
clavate, small. 


Taken by Dr. Jackson on Moel Siabod in moss at 
2,000 feet. 
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P. 393. Oribates nervosus, Berl. Has occurred with 
Formica rufa at Riding Mill and Chopwell (66b, 67b). 


P. 400. Jn line 5 of the dichotomous table delete “ acute.” 


P. 408. Hoplodermastricula, K. Has occurred plentifully 
under stones in West Allendale (67a). | 


On page 409, fifth line from the end, read “ spzculate head.” 
I—THROMBIDIIDA. 


In extending the local list so as to include all species on 
record for the British Isles I have had to rely chiefly on the 
published papers of Dr. C. F. George (Naturalist pass¢m) and 
the Irish list of Mr. J. N. Halbert (Clare Island Survey). I 
am indebted to Dr. George and the authorities of the Hull 
Municipal Museum for the privilege of examining Dr. George’s 
mounted specimens—41 slides in all, including 21 British 
species. The Irish list enumerates 31. A few other odd 
records gave me a nucleus of 46 species in all, and I have 
been able to increase the total to 87. I owe very much to the 
ample supplies of material which I have received from 
Dr. Randell jackson, Mr R:. S: Bagnall) Dr-jole Va. 
Harrison, Mr. W. Falconer, Mr. W. P. Winter, Mr. J. C. Varty- 
Smith, and others. I have also to thank Mr. Wm. Evans for 
a MS. list of Scotch species. 


What I have said concerning classification, nomenclature, 
and arrangement in my previous paper on the Oribatide is 
equally applicable here and need not be repeated. 


By Dr. Berlese and others the Family is divided into two 
sections according as the larve and adults are similar 
(homomorphous genera) or dissimilar (heteromorphous). The 
distinction appears to be quite good though based on facts 
imperfectly known and useless for purposes of identification. 
The heteromorphous group includes the first two sub-families 
—Thrombidine and Rhyncholophine—distinguished by the 
presence of a continuous pubescence on body and legs, and 
a chitinous crista (median, longitudinal, and usually more or 
less linear) bearing one or two pairs of sensilli. 
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A.—Sub-family Thrombidiine. 


Mandibles external and hooked.  Sensilli situated near the 
middle of the crista. Eyes (British species) always 4. 


1. Tarsus conspicuously pulvillate  ... ee ... Allothrombium. 
Pulvillus absent or very inconspicuous... 00 2 
2. Body hairs simple spiniform nude ... 000 0% 3 
Body hairs otherwise... ee 500 560 000 6 
3. Crista with two pairs of sensilli__... ood we Sohnstoniana. 
Crista with only one pair of sensilli... 200 000 4 
4. Eyes conspicuously pedunculate_ ... S00 .. Lodothrombium. 
Eyes not on common peduncle, sessile... 00 5 
5. Fore margin of body with a super-rostral process 
(nasus) 009 500 006 006 dae ... LAtnothrombiun. 
Nasus absent ... List ba boc 200 ... Leothrombium. 
6. Sensilli situated behind middle of crista_ ... ae 7 
Sensilli situated before the middle ... 62 ... Sertcothrombium. 
7.. Body hairs spiniform pectinate or plumose Microthrombidium. 


Body hairs crassate, variously formed, villous ...4nemothrombium. 
Body hairs (at least behind), ramose above, villous 
below “is ae ae G00 ase 300 Georgia. 


ALLOTHROMBIUM, Berl., 1910. 


Tarsi with a conspicuous pulvillus under and between 
the claws. Palpal claw large, without accessory 
claws or spines. Dorsal sete plumose, pretty 
dense. Eyes on long peduncles. 

Type: fuliginosum, Herm. 


tr. Allothrombium fuliginosum, Herm. 67. 


British examples appear to belong to var. norvegicum, 
Berl. 
Yorkshire, Scotland. — 


SERICOTHROMBIUM, Berl., 1910. 


Palp without secondary claws or spines. Dorsum 
wide, depressed, usually wrinkled and impressed, 
indented in the middle of the posterior margin. 
Eyes on long peduncles. Crista bad to see. 


Type: holosericeum, L. 
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I. Tarsus i much thicker than tibia i... wee =OveviMAaNUMs 


Tarsus i not thicker than the tibia aa 2 
2. Dorsal trichomes all alike ... ate ... Scharlatinum. 


Anterior and posterior trichomes dissimilar olosericeum. 
2. Sericothrombium holosericeum, L. 66, 67, 68. 
Tarsi 1 slightly clavate. Dorsal trichomes truncate- 
clavate, but attenuate or even acute in the thoracic 
region. 
The common “scarlet mite,” abundant everywhere. 
It sometimes reaches a length of 4mm. 


3. Sericothrombium scharlatinum, Berl. 67. 

Dorsal trichomes uniform—very slightly clavate with 

rounded tips; about 130 mw in length. Very 

plentiful in West Allendale in May; elsewhere 

the records are hopelessly confounded with the 
preceding. 

Yorkshire. 

4. Sericothrombium brevimanum, Berl. 66, 67. 
Trombidium mushamt, Geo. 
T. buccinator, Geo. 

Dorsal trichomes much shorter than in the two pre- 
ceding species, varying a little in form, but all 
truncate-clavate with expanded tips. 

Yorkshire. 
ENEMOTHROMBIUM, Berl., 1910. 

Dorsal trichomes more or less inflated (usually also 
transversely septate) rising from a socket which 
is generally rayed or lobed at its summit: the 
trichomes of the limbs (at least of the upperside) 
spatulate and feathered, plano-convex. Article iv. 
of the palp with secondary claw or claws and 
seriate spines. Eyes not pedunculate but seated 


on a tuber. 


Type: dtfoliosum, Can. 
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1. Dorsal trichomes arcuate clavate tio .. clavatunt. 
Dorsal trichomes erect ... noc wha ae 2 
2. Dorsal trichomes fusiform clavate 500 090 pexatum. 
Dorsal trichomes much inflated, not acuminate 3 
3. Dorsal trichomes without stalk above the socket bullatum. 
Dorsal trichomes shortly stalked odo 600 subrasum. 
5. Enemothrombium clavatum, Geo. 66, 67. 


Li. densipapillum, Berl. 


Fond of sphagnum, though by no means confined to 
it. Easily distinguished by the curved trichomes. 


Yorkshire, Scotland. 


6. Enemothrombium pexatum, K. 67. 
Ottonia conifera, Geo. 
LEinemothrombium calycigerum, Berl. 
Dorsal trichomes septate, the distal segment smaller, 


smooth and bluntly pointed or slightly wedge 
shaped. 


Yorkshire, Ireland, Scotland. 


7. Enemothrombium bullatum, Geo. 67. 
£. rasum, Berl. 


This species, like the next, has much _ inflated 
trichomes which mostly collapse in drying or when 
mounted in balsam. ‘They are everywhere con- 
tiguous on the living animal, so that the dorsum 
under the lens appears to be areolate and 
glabrous. 


Usually found in water or near it. Yorkshire. 
Cumberland (Varty-Smith). Scotland. 


8. Enemothrombium subrasum, Berl. 67. 
Ottonia ignota, Geo. 


Generally in water or wet sphagnum. After death 
only a few of the larger trichomes preserve their 
form. The basal segment appears to be longi- 

B 
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tudinally ribbed (so also in the other three 
species), but this may be due to the seriate hairs. 
The distal segment is a mere flattened cap with a 
fringe of minute spiny hairs. 


GEORGIA, gen. nov. 


General appearance of a slender Enemothrombium, 
but (as in some Sericothrombia) the dorsal 
trichomes vary, being more or less setaceous and 
feathered on the anterior parts of the dorsum, but 
from the shoulders backward they are lobate or 
ramose at the apex and plumose below; always 
obtuse and opaque. Hairs of the limbs simple, 
plumose. 


Type: vamosa, Geo. 
9. Georgia ramosa, Geo. 66, 67. 

Ottonia ramosa, Geo. 
Ottonia sheppardit, Geo. 
Microtrombidium ramosum, Halbert. 

Quite a common species in Britain, but not yet 
recognised abroad. 

Yorkshire, Cheshire, Lancashire, Scotland, Ireland. 


MICROTHROMBIDIUM, Berl., rgro. 

Agreeing generally with the two foregoing, but 
differing in the following characters : Abdomen not 
narrowed behind; no inflated or spatulate or 
branched trichomes on either body or limbs; 
eyes usually sessile or nearly so; accessory 
armature of article iv. of the palp considerably 
reduced, and article v. more or less bluntly pointed, 
never distally expanded. 


Type: pusillum, Herm. 


I give these characters with some reserve as few 
species are known to me; but those which I do 
know indicate two very distinct groups. 
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Si. Microthrombidium, s. str. Type: pusillum, Herm. 


Dorsal pubescence of thickened opaque trichomes. 
Eyes obliquely raised on a much abbreviated 
peduncle. Tarsus i broadly ovate. Lateral spine 
of palp usually solitary and very strong. 


Su. Type: sucidum, L. K. 


Dorsal pubescence of true translucent spines 
uniformly tapering to a fine point, feathered with 
long fine hairs. Eyes less oblique, more nearly 
sessile, and further apart than in $1. Tarsus 1 
oblong or only slightly clavate. 

Si. 
1. Dorsal trichomes mingled with some feathered spines ... plancium. 
Dorsal trichomes all similar aes as 506 oak 2 


2. Dorsal trichomes slender, rather long, almost cylindrical pzzsel/um. 


Dorsal trichomes shortly fusiform, densely hairy ... Stmiulans, 


10. Microthrombidium pusillum, Herm. 67. 


Ottonia valga, Geo. 
Trombidium parvum, Geo. 


The examples recorded under this name are all 
northern (Germany northwards). The species 
may therefore be different from Hermann’s 
pusillum, in which case its name will be punzceum, 
Koch. I do not find any specific difference 
between the British specimens I have seen and 
the pusi@lum of Thor and Oudemans. In West 
Allendale I find it-in sphagnum and have never 
seen it below 1,000 feet. 


Yorkshire, Ireland, Scotland. 


11. Microthrombidium plancum, K. 67. 
M. geographicum, Berl. 


West Allendale, in moss, 1913. I have never seen 
it since. 
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12. Mucrothrombidium simulans, Berl. 


This I have never seen. 


Ireland. 
Si. 
1. Dorsal trichomes all spinous, feathered ... vee = SUCLAUM. 
Some of the trichomes longer nude s00 .. — Spinosum. 
13. Microthrombidium sucidum, L. K. 67. 


Rare, in sphagnum, West Allendale. 


14. Microthrombidium spinosum, Can. 
Not known to me. 
Ireland. 


PODOTHROMBIUM, Berl. 


Abdomen ellipsoid, dorsum convex, its clothing 
spinous simple, its cuticle often dusky. Legs long 
and slender; tarsus i not (or scarcely) thicker 
than the tibia. Article v. of the palp long, slender, 
clavate. Sensillar area of crista central between 
the eyes which are pretty strongly pedunculate. 

Type: dccolor Hermann. 

Tarsus i shorter than the tibia 00 bob 500 JHM/EES? 
Tarsus i not shorter than the tibia ... 000 ..- Otcolor. 
15. Podothrombium bicolor, Herm. 

Conspicuous on account of the contrast between 
the dark body and red legs. In West Allendale it is. 
the most abundant of the Zhrombidine, particularly 
among the rushes and sphagnum of the fells, 
ascending to 2,000 feet. 

Generally distributed. 


16. Podothrombium filipes, K. 67. 
Fohnstoniana levipes, Geo. 


The slender legs give it the appearance of a 
Rhyncholophus. Vhe usual habitat is under stones, 
and I have not seen it above 600 feet. 


Yorkshire. 
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17. Podothrombium magnum, Berl. 66. 


First pair of legs as in dicolor but the species is 
larger (always over 2 mm.) and wholly red. 

Durham (Easington—R.S.B.) 

JOHNSTONIANA, Geo. (Diplothrombium, Berl.) 

Accessory claw of palp lateral with a basal tooth. 
Above the rostrum a conical process (‘nasus’). 
Eyes very prominent, lateral. Dorsal trichomes 
elbowed at the base and seated on tubercles. 

Type: eximza, Berl. 

18. Johnstoniana eximia, Berl. 67. 
Diplothrombium eximtum, Berl. 
‘Fohnstontana errans, Geo. 

This interesting little species I usually find on dead 
wood. Dr. George identifies it with Dr. Johnston’s 
“ Wandering mite,” but I cannot follow him. 
Yorkshire, Cheshire, Scotland (Evans). 
18a. Johnstoniana errans, Johnston. 3 mm. 68. 


Rhyncholophus errans, Johnston (Proc, Berw. Nat. 
Club, 1852). Dorsal sete on tall cylindrical 
tubercles. The crista terminates behind in a 
curious heart-shaped bald spot. 


Somerset, Yorkshire, Cambridge. 
19. Fohnstoniana longipalpis, Berl. 
Tarsus 1 tuberculate at the base above. 
Cheshire (Delamere—Dr. Jackson). 
EOTHROMBIUM, Berl. 


Crista linear, the sensilli independent and unenclosed 
on either side of the middle. Eyes quite sessile, 
red, conspicuously unequal. Dorsal trichomes 
spinous, simple, short and not very dense. Abdo- 
men oblong ; cephalothorax well defined. 


Type: echinatum, Berl. 
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zo. Eothrombium echinatum, Berl. 66, 67. 
Ottonia echinata, Geo. 
Ottonta evansit, Geo. 


A small species of a pale flesh colour, with con- 
spicuous red eyes, not uncommon among moss. 


Yorkshire, Cheshire, Cumberland, Scotland (Evans). 


21. Lothrombium siculum, Berl. 


Smaller than echinatum with more slender legs. I 
have not seen it. 


Ireland. 


RHINOTHROMBIUM, Berl. 


Exactly like the preceding genus except that a nasus 
is present, and the sensillar area is enclosed 


Type: semoricola, Berl. 


22. Rhinothrombium nemoricola, Berl. 19504. 66, 67. 
Very similar in appearance to No. 18, but much less 
common, and usually found under stones. 


Ratio of tarsus 1: tibia i = 100: 60. 


Cumberland. 


23. Rhinothrombium inopinum, sp. n. 1560. 67. 


Considerably less than wemortcola. Dorsal pubescence 
composed of stout short spines, acute and dagger- 
shaped, each springing from a well-defined ring. 
Cuticle scabrid. Anterior eye much smaller than 
the posterior and not placed obliquely. Tarsus i, 
280; tibia, 240. (Fig. 47). 


West Allendale, in moss. 


B.—Sub-family Rhyncholophine. 


Mandibles internal, not hooked. Sensilli terminal, anterior 
or posterior or both. Post-thoracic furrow present or not. 
No accessory claws to the palps. Eyes 2 or 4, sessile. 
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I. Crista consisting of sensillar area only... ae Smarts. 
Crista normal, i.e., linear with terminal expansions 2 

2. Eyes4... p00 wise ads tea $00 ... Rhyncholophus. 
Eyes 2... as ve oe nO0 60c ah 3 

3. Dorsum sculptured, its clothing crassate or scaly... Smaridia. 
Dorsum plain, setze not crassate, nude or plumose 4 

4. Post-thoracic furrow absent... 600 200 ...  <Achorolophus. 
Post-thoracic furrow present... oor aa 06 5 

5. Dorsal trichomes opaque, dark coloured ... nae Ritteria. 
Dorsal trichomes trunslucent ae she .. Belaustium. 


SMARIDIA, Dugés, 1834. 

Dorsum strongly shouldered, its surface variously 
sculptured; trichomes more or less clavate or 
squamose Rostrum prominent, very long when 
fully extended. 

Type: papillosa, Herm. 

24. Smaridia ampulligera, Berl. 
Dorsal trichomes not pectinate or plumose. 
Yorkshire, Scotland. 
SMARIS, Latr., 1807. 

Like Smaridia but much larger, and the sensillar area 
only of the crista is present (often taken for a pair 
of median eyes!). Rostrum inferior, normally 
hardly visible from abeve. Dorsal trichomes 
spine-like. 

Type: expalpis, Herm. 

25. Smaris expalpis, Herm. 66, 67, 68. 

Quite common, and partial to watery places and 
sphagnum. Ascends over 2,0e00 feet on Cheviot. 
The dorsal trichomes are narrowly lanceolate, 


elbowed at the base, each springing from the 
centre of a hexagonal space. 


RHYNCHOLOPHUS, Dugés, 1834. 


Eyes four. Body not rounded behind, but truncate 
or slightly angular. Dorsal trichomes rodlike, 
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opaque, dark. Pedes i. and iv. usually long and 
slender. 


Type: phalangioides, De Geer. 


I. Dorsal trichomes bluntly serrate S00 abe 50¢ 2 
Dorsal trichomes minutely pectinate, or nude... 265 3 
2. Dorsal trichomes long, slender, acute ... aac sos MAAS, 
Dorsal trichomes shorter, thicker, obtuse oN ... phalangioides, 
3. Dorsal trichomes very minutely and sparsely pectinate penninus. 
Dorsal trichomes quite smooth ... 300 Spc vw. pachypus. 
26. Rhyncholophus phalangioides, De Geer. 67. 


The dorsal trichomes, thickly serrate to the very tip, 
never end in a single point. 


Yorkshire, Cumberland, Scotland. 


27. Rhyncholophus regalis, Koch. 66, 67, 68. 
R. communis, Geo. 
The dorsal trichomes end in a single point. (Fig. 


53) 57): 

The most abundant species, ascending to 1,800 feet 
in West Allendale. It runs swiftly in hot sun- 
shine, on dry banks and over rocks. Generally 
distributed. 


28. Rhyncholophus penninus, sp. nov. 67. 


Total length, 1,300. Differs from the two foregoing 
species in having no spines on the third joint of the 
palp, and those on the fourth are mere tubercles, 
hardly visible. Also the legs are less unequal, 
due to the comparative shortness of the fifth and 
sixth articles of legs 1 and iv (counting the tarsus 
as the seventh). From trochanter to tarsus of leg 
iv the lengths of the joints of an average specimen 
are I10, 120, 240, 250, 290, 130. The exceedingly 
minute pectinations of the setz are only visible 
under a high power. (Fig. 55, 58). 


A few specimens only, West Allendale. 
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29. Rhyncholophus pachypus, sp. nov. 67. 


Distinguished from the preceding by the nude sete, 
which are of varying length and comparatively 
few. Also the legs are much thicker, and the pro- 
portions of the articles are different (compare the 
following measures of the fourth leg with those 
given above—130, 130, 280, 320, 400, 170). ‘The 
dorsum is unicolorous. (Fig. 59). 

West Allendale, at goo feet. I have also received it 
from Yorkshire (Cleveland). 


RITTERIA Kramer. 

Eyes 2. Body large and almost quadrate, not 
rounded behind, widest at the shoulders. Dorsal 
trichomes opaque, serrulate. Crista not projecting 
beyond the fore margin. 

Type: zemorum, Koch. 


1, Three white spots on the dorsum Lae ... trimaculata. 
Dorsum without spots ... bb Ba we Memorum. 
30. Ritteria nemorum, Koch. 2,200p. 66, 67, 68. 


The most abundant species in this family, met with 
chiefly in the larval (on various Opiliones) and 
adult forms. Note that under the microscope 
some of the trichomes (which are all black) may 
appear white by reflected light. The cuticle is 
clear red. 

var. vertex, Kramer, has the long trichomes of the 
anterior sensillar area serrulate, not smooth as in 
the type. General and common. 


31. Litterta trimaculata, Herm. 

I have met with this species only in a sedgy bog in 
Delamere Forest, where it was plentiful. It is 
narrower than xemorwm. The dorsal trichomes are 
brown except two large humeral spots (reniform) 
of white trichomes, and another behind generally 
smaller and more or less circular. Cuticle pallid. 

Scotland. 
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BELAUSTIUM, Heyden, 1828. 


Eyes 2. Body elliptical, elongate, not shouldered, 
clothed with slender translucent setz, simple or 
plumose. Dorsum not very convex. Post-thoracic 
furrow present. Anterior sensillar area projecting 
above the rostrum in a sort of nasus. 

Type: murorum, Herm. (= guisquiliarum, Herm). 


1. Dorsal trichomes plumose or serrulate .. one 2 
Dorsal trichomes nude ... oan Be sos 4 
2. Dorsal trichomes fusiform densely serrulate ... scopularium. 
Dorsal trichomes normally filiform got a 2 
3. Apex of crista triangular... ace oc .. tardum., 
Apex of crista more ot less rounded... w. Guisquiliarum. 
4. Dorsal trichomes rigid, spiny, acute ... ... rubripes. 
Dorsal trichomes normally filiform 200 505 5 
5. Apical pre-sensillar setae, several oa oe = ainiatum, 
5 s two ... we w= Aarrisonit. 
a 3 one only... .. —sabulosum. 
32. Belaustium miniatum, Herm. 66, 67, 68. 


Rhyncholophus hirsutus, Geo. 


Apical part of crista hardly projecting beyond the 
prodorsal margin, and bearing about 1o slender 
setee. A form with pubescence a little denser than 
the type, especially behind (RAyncholophus hirsutus, 
Geo.) has been referred to rwbripes, Trou. which is, 
I think, a mistake. 

Generally distributed in moss and detritus of all 
kinds. I have even taken it from a squirrel’s drey. 

Lancashire, Yorkshire, Cumberland, Ireland. 


33. Belaustium rubripes, Trouessart. 66. 

The spiny setze mark this species off from all the 

rest. In front of the anterior sensilli there are 

nine, exactly like those of the dorsum, 4 in a 
transverse line, 5 marginal. 

Maritime or sub-maritime. Taken by Dr. Harrison 

in Greatham marshes. Other British records 

under this name should probably be referred to 32. 
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34. Belaustium quisquiliarum, Herm. 66, 67, 68. 


Abundant in moss and at the roots of grass in 
summer. 


Not recorded for Ireland, but probably distributed 
quite generally. 


35. Lelaustium tardum, Halbert. 
West coast of Ireland, under stones. (Fig. 63). 


36. Belaustium scopulartum, sp. nov. 

Body very long and narrow (1,850 X 70o,;) like the 
next species, but distinguished from that and from 
all the rest by the form of the dorsal trichomes— 
fusiform, acute, thickly clothed with appressed 
spinules. The post-thoracic furrow is _ incon- 
spicuous, and the prodorsum (or cephalothorax) is 
very small compared with the rest of the body. 
Crista normal, apical presensillar sete two. Sete 
of the legs simple. (Fig. 64, 65). 

Colour light red. A single example was taken on 
the sandhills at St. Anne’s-on-the-Sea, Lancashire, 


37. Belaustium harrisonii, sp. nov. 66. 


Body long and narrow (1,500, X 600.) like that of 
the preceding, the pubescence simple but dense— 
more so than in any other species. Prodorsum 
small, transverse furrow inconspicuous.  Pre- 
sensillar setz 2. (Fig. 61, 62). 


Colour red, but the dense pubescence gives the 
animal a greyish brown appearance. Probably 
maritime or sub-maritime ; taken by Dr. Harrison 
in Greatham marshes. 


38. Belaustium sabulosum, Halbert. 66. 
Greatham marshes (Dr. Harrison). 


Ireland (coast sandhills). 
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38a. Belaustium vittatum, sp. nov. 1,900 m» (width 
740 pL.) 66. 
Elongate; red with a median yellow stripe com- 
mencing behind the shoulders and expanding a 
little at the posterior margin. ‘There is a slight 
constriction of the body about the middle. Crista 
linear not prominent in front. Dorsal spines short 
but spiny, not very dense. (Fig. 60). 
Durham (Easington, R. S. B.) 


ACHOROLOPHUS, Berl. 


Eyes 2. Body more or less ellipsoid, without post- 
thoracic furrow. Dorsal setz usually spinous, 
short, simple. Anterior sensillar area prominent, 
very strongly spinose with straight long spines. 


Type: globiger, Berl. 


I. Front sensillar area globose ... me ae .. globiger. 
.s not globose ar nae ai 2 
2. Crista in a chitinous plate as wide as sensillar area... orvegicis. 
Chitinous plate of crista much narrower 900 ..  porcinus. 
39. Achorolophus globiger, Berl. 2.2 mm. 67. 


The globose knob on the prodorsal margin is very 
conspicuous. Pubescence spiny. 


Yorkshire, Cumberland. Not common. 
4o. Achorolophus norvegicus, S. Thor. 2mm. 67. 
Rhyncholophus mantonensis, Geo. 


The broad chitinous channel in which the crista lies 
distinguishes this species at once. 
Cheshire, Yorkshire, North Wales (Flintshire). 


41. Achorolophus porcinus, sp. nov. 3.3 mm. 68. 


' Elongate (breadth 1.5 mm.) Pale red. Pubescence 
short and fine, hardly spiny. Length of fore leg 
2.8 mm., its tarsus rectangular 380 » long, pen- 
ultimate joint 520 pw. (Fig. 48). 

A single example in Newham bog, Northumberland. 
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42. Achorolophus falconerti, sp. nov. 

Of the size, form, and colour of A. norvegicus, but 
distinguished from that and from the rest of the 
genus by the form of the dorsal trichomes which 
are short, thick, serrulate, and thinly scattered over 
the dorsum. (Fig. 49, 52.) 


Yorkshire (W. Falconer), a single specimen. 


C.—Sub-family Erythreinee. 
Mandibles external, hooked. Epimera contiguous. No 
post-thoracic furrow ; no crista. Dorsal few, scattered. 


1, All the tarsi many-jointed oc po .» Larsolarcus, 
Tarsi undivided (except, rarely, tarsus 11) Bae 2 
2. Apical joint of palp terminal on the penult ...  Azzystts, 
Be », lateral on the preceding .... Arythreus. 


ANYSTIS, Heyden. 


Palp of 4 articles, the last on the apex of the pre- 
ceding. ‘Tarsi undivided. 


Type: daccarum, L. 
43. Anystis baccarum, L. 66, 67, 68. 
Ubiquitous. The “ money-spinner.” 
ERYTHRAUS, Latr. 


Palp of 5 articles, the last appendiculate—z.e., seated 
laterally on the base of the preceding. ‘Tarsus ii 
occasionally of several segments. 


Type: parietinus, Herm. (Type fixed by Heyden, 
1828). 


44. Erythreeus parietinus, Herm. 66. 
On school walls, Chester-le-Street. 
TARSOLARCUS, S. Thor, 1912. 


Palp appendiculate. All the tarsi of several seg- 
ments ; ambulacrum with two strongly pectinate 
claws and a pulvillum. 


Type: articulosus, S. Th. 


2s 
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45. TZarsolarcus articulosus, 5. Th. 


North Wales (Aberglaslyn, Capel Curig—Dr. 
Jackson). 


D.—Sub-family Rhaphignathinee. 


Mandibles external, styligerous. Epimera disjunct. 


1. Dorsum concave, fore margin, 4-lobed ..  Bryobia. 
Dorsum more or less convex... ee 506 2 

2. Palp 4-jointed ... 200 208 ah ... Letranychus. 
Palp 5-jointed ... 900 200 609 000 3 

3. Rostrum retractile 66: 306 doo ... Cryptognathus. 
Rostrum not retractile ... 009 200 500 4 

4. Dorsum areolate ... ve vee a ... Rhaphignathus. 
Dorsum not areolate_... a ado .. «= EMAUS, 


CRYPTOGNATHUS, Kramer, 1879. 


Rostrum exposed or not, with a basal transparent 
collar. 


Type: /agena, Kramer. 
46. Cryptognathus lagena, Kr. 
Dorsum punctate and reticulate. Bright red. 


Ireland. 


RHAPHIGNATHUS, Dugés, 1824. 
Legs short. Tarsi 2-clawed. Cuticle areolate. 
Type: figer, Schrank. 


1. Areolations round or oval ids 900 sacl nn WL QEH LES: 
Areolations angular (mostly pentagonal) ..  Sphagneti. 


47. Rhaphignathus patrius,Berl. $ 350 m, 2 520 pm. 
Lancashire (Southport, in moss—Dr. Chaster). 
48. Rhaphignathus sphagneti, sp. nov. 67 


Bright red. Length of ¢ 430m; 2 a little larger. 
Body strongly shouldered ; areolations polygonal ; 
dorsal setz long, rodlike, very slightly thickened 
apically, minutely spiculate. 


West Allendale, in sphagnum. 
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STIGMAEUS, Koch. 1842. 


Legs short, tarsal claws 3. Cuticle not areolate. 
Type: ermesinus, Koch. 


49. Stigmeeus elongatus, Berl. 67. 
Under stones, West Allendale, rare. 


BRYOBIA, Koch, 1842. 


Dorsum flat or concave with raised margin, pro- 
duced in front into a 4-lobed hood.  Peritreme 
present. 

Type: pretiosa, Koch. 


50. Bryobia pretiosa, Koch. 66, 67, 68. 
Lryobia pratensis, Geo. 
General and abundant, in all sorts of situations, but 
more particularly in moss and under stones. 


TETRANYCHUS, Dufour, 1832. 


Legs rather long and slender. Palp of 4 articles. 
Ambulacrum 4-clawed. 
Type: ¢elarius, L. 


51. Tetranychus telarius, L. 67. 
The “red spider”; a garden pest, living gregariously 
in a web on the leaves of plants, but probably 

blamed for damage done by other creatures. 


52. ZLetranychus pilosus, Can. 
Dorsum with very long sete. 
Scotland (W. Evans). 


E.—Sub-family Cheyletine. 

Mandibles internal styliform. Legs of five articles only. 
Palpi working horizontally. Eyes none or very inconspicuous. 
1. Legs i abnormal (with coiled claw) short 900 Myobia. 

2. 59 OTA! Gay 000 600 ie 000 Cheyletus 
MYOBIA, Heyden, 1828. 
Legs of the first pair short, thick with spiral claw. 
Cuticle hyaline. Parasitic on mammals. 
Type: musculz, Schrank 
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53. Myobia musculi, Schrank. 67. 
Common on Afpodemus silvaticus and Sorex vulgaris. 


Has all the appearance of a Sarcoptid. 
54. Myobia chiropteralis, Mich. 
On Vesperugo pipistrellus and Rhinolophus hipposideros. 


54a. Myobia ensifera, Poppe. 
On rats, wild and tame. Middlesex (Hirst). 


CHEYLETUS, Latreille. 
Legs normal.: Palp thick, with a strong claw and 
one or two pectinate setze. Not parasitic. 


Type: eruditus, Schrank. 


1. Trichomes of legs and dorsum flabelliform ... ornatus. 
95 99 setaceous vee 2 
2, Pedes i twice as long as the body i a. venustissimus. 
», shorter erudulus. 
55. Cheyletus eruditus, Schrank. 66, 67, 68. 


Abundant everywhere, in the litter of barns, &c.; in 
meal and fodder; in nests of Formica rufa, &c. 


56. Cheyletus venustissimus, Berl. 66, 67. 
In the open among grass; in barns, &c., among 
litter. Also on Afsodemus silvaticus, and on the 
hay moth, Caradrina cubicularis: not a parasite, 
of course. 
Easily recognised by the pink colour and long slender 
legs. 
57- Cheyletus ornatus, Can. 67. 
In barns and byres, among hay refuse. Ninebanks ; 
not common. 
F.—Sub-family Eupodine. 
Mandibles hooked or chelate. Palpi not appendiculate. 
Legs of 5-6 articles. Eyes conspicuous, generally pearly 


white. 
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I. Body black, wholly or partly ; legs more or less red 2 
Body fuscous or whitish, legs pink ... 500 200 3 
2. Excretory aperture dorsal ... 500 tae .. Lenthaleus. 
oF terminal behind ies ... LHalotydacus. 
5 ventral ... aoe tas ... Chromotydeus. 
3. Pedes i more than twice length of dorsum... ih Linopodes. 
», scarcely longer than dorsum eA s0¢ 4 
4. Femur iv much swollen ane gs 500 00 Lupodes. 
a not crassate ase 600 Poe Bele Tydeus, 


PENTHALEUS, Koch, 1842. 
Body black, legs red. Excretory aperture dorsal. 


Type: hematopus, Koch. 


1. Dorsum with long hairs... 900 ».  longipilis. 
Hairs of dorsum short es ae ..  hematopus. 
58. Penthaleus hezmatopus, Koch. 66, 67, 68. 


Plentiful everywhere in ground moss. 


59. Penthaleus longipilis, Can. 66, 67, 68. 
Exceedingly like Aematopus, but seems lighter 
coloured on account of the long hairs. Nearly as 
frequent in West Allendale, but I have not met 

with it so freely elsewhere. 


HALOTYDAZUS. Berl., 1891. 


Black marked with red, legs red. Excretory 
aperture marginal behind. 


Type: hydrodromus, B. & Tr. 
60. Halotydeeus hydrodromus, B. & Tr. 67, 68. 


General; on stones and sea-weed. 


LINOPODES, Koch, 1842. 


Legs long and slender, especially the first pair which 
much exceed the length of the body, and are not 
gressorial but tactile. Femur iv very slightly 
enlarged. 


Type: motatorius, L. 
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Linopodes motatorius, L. 550 p. 66, 67, 68. 

Colour usually yellowish brown with a pale T-mark 

as wide as the dorsum. First pair of legs pale and 
long, four times the length of the body. 

Abundant everywhere under stones, dead wood, &c. 
Gregarious, nearly always in restless motion, zigzag 
or almost gyratory, the fore-legs held forward with 
continual tremulous movement. 


EUPODES, Koch, 1842. 
Legs of normal length; femur iv swollen. 
Type: variegatus, K. 
Eupodes variegatus, K. 330 p. 66, 67, 68. 


Variable in colour but commonly yellowish or 
greenish with dark reddish irregular spots, or 
patches. Shoulders prominent, eyes conspicuous. 


Under stones, flower-pots, wood, &c., and in moss— 
everywhere. : 


Eupodes clavifrons, Can. 170 p. 67. 


West Allendale, in sphagnum. (Fig. 73, 75). 


RHAGIDIA, Thorell. 


Femur iv not swollen. Sete rod-like (Brit. spp.) 
Mandibles broad-based and conspicuously chelate. 
Type: ge/zda, Yhorell. 
Rhagidia gigas, Can. 1200 p. ; 67. 
Yellowish white. Sometimes called ¢errico/a, K., but 
among the many ScypAzus “ species” of Koch it is 
not easy to say definitely which name belongs to 
this species. There is, however, no doubt what- 
ever that our species is gzgas Canestrini. It may 
be recognised at once by the subscapular setz, of 
which three are visible from above. We have 
probably one or two other species of lesser size 
hitherto overlooked as immature examples of gigas. 
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One at least I have found to possess fully 
developed external genitalia, but it is so exceed- 
ingly fragile that I have never been able to make 
a satisfactory mount. 


. West Allendale: adults rare. 
64a. Rhagidia muscicola, sp. nov. 314 p. OF 


Pure white. Carapace as broad as long (r1op.) 
Posterior setze 6, straight, two long (65s), two a 
little shorter (40), and two lateral, very short. 
Subscapular bristle solitary. Legs of first pair 
with the middle joints thickened. 


In moss from a pinewood at 800 feet, West 
Allendale. 


65. Rhagidia haiophila, Lab. 68. 
Budle Bay, pretty frequent. Light orange yellow. 
Ireland, Lancashire. 

TYDAEUS, Koch, 1892. 


Body oval, legs short. Fixed finger of mandibles 
straight: usually on plants. 


Type: foliorum, Schrank. 


1. Dorsum finely granulate... StiG 300 we granosus. 
Dorsum quite smooth Ses ae es 00 2 
2. Colour red ; posterior setze 6 short ooo doa roseus. 


Yellowish ; posterior setze 4, the middle pair long  foliorum 
66. Tydeeus foliorum, Schr. 67. 


On trees, shrubs, and herbage generally ; also very 
commonly in hay refuse. Usually pale yellow. 


Distribution quite general though records are wanting. 


67. Tydzeus roseus, sp.n. 190 p. 67. 
Oval, but almost truncate behind; widest (120 ,) 

just behind the transverse furrow. ‘The anterior 

part of the dorsum is not indented laterally. The 
transverse furrow is curved backwards in the 

middle, and has the usual scapular bristle near 
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each extremity. A little in front of it is another 
similar but shorter lateral bristle. On the hind 
margin of the dorsum there are six sete, very 
short, with a stronger seta very little farther 
forward on each side. All these sete are straight, 
rigid, acute, and quite nude. 


The colour is a clear salmon-pink. A few specimens 
were taken on the leaves of Sanicula europea in 
September (West Allendale). 


67a. Tydeeus olivaceus, K. 67. 


Broad oval, quite smooth ; sete few simple. Greenish 
with dark markings. 


West Allendale, moss in woods. 
68. TZydeus granosus, Can. 
Lancashire (Southport—Dr. Chaster). 
G.—Sub-family Alichine. 


Body somewhat quadrate, the dorsum very distinctly 
divided into two or three parts, of which the anterior 
is much the narrower and usually bears two pairs 
of sensilli, the second pair seated in an Oribatoid 
astheterium. 

Of the few genera I have seen only one— A/ichus.* 


ALICHUS, Koch. 


Mandibles stout with strong chela. Eyes 2. 
Type: voseus, Koch. 


69. Alichus roseus, Koch. 67. 


Clear crimson red behind where the dorsum is studded 
with short plumose sete: in front darker, tinged 
with purple. 

West Allendale, rare. 


* Since this was written Mr. S. Hirst has recorded (Journ. Zool. 
Research, Nov., 1917) Manorchestes amphibius, TY. & T., from the Isle of 
Wight, and a new species 1V. poduroides, Hirst (sub Sfeleorchestes, Trag., 
which seems to me an unnecessary genus) from the Malvern Hills. 
Nanorchestes differs from Alichus in being saltatory and having only one 
tarsal claw. <Adlichus is 3-clawed. 
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H.—Sub-family Bdelline. 

Mandibles elongate minutely chelate. Palpi simple 
antenniform, second and fifth joints longer than 
the rest, the latter usually setate, rarely with 
terminal claw instead of tactile sete. 


1. Apical joint of palp forming a claw ... Scirus. 
vs hs setate, blunt Be Lat 2 

2. Eyes 4 wee Bdella, 

Eyes 5 Cyta. 


SCIRUS, Herm., 1802. 
Mandibles long and _ slender. 
terminal article acuminate. 
Type: se¢erostris, Herm. 


Palp not elbowed, 


70. Scirus setirostris, Herm. 67. 


Small, pink. Usually among hay litter in barns and 
stables, but also at the roots of grass. I have 
also taken it from a squirrel’s drey. | 

Lancashire. 

CYTA, Heyden, 1828. 

A fifth (median) eye near the base of the rostrum. 
The third joint of palp hardly distinct from the 
second. Palp elbowed. Mandibles short and 
broad. 

Type: /atirostris, Herm. 


71. Cyta latirostris, Herm. 66, 67, 68. 


In detritus of all sorts, inland or maritime. 
Yorkshire, Cheshire, Flintshire. 
72. Cyta ceruleipes, Dugés. 67. 
Ninebanks, in moss. Distinguished readily by the 
purplish hue of the legs. 
BDELLA, Latr. 
Eyes 4. Palp elbowed; article iii quite distinct. 
Type: rubra, Latr. (= dongirostris, Herm. or vulgarts, 
Herm.) 
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I. Dorsal setee of mandible 2 or more ate 500 3 
Dorsal setze fewer (1 or 0)... 000 is aut 2 
2. Apex of palp broadly truncate, its setee unequal... Jomgirostris. 
Apical setze of palp subequal “ins bao 000 calva. 
3. Dorsal setee of mandible 2 ... doo ee nia 4 
Aa i. many ss ars n00 6 
vulgaris. 
4. Apical article of palp clavate short bs Be | lignicola. 
decipiens. 
Terminal article of palp cylindrical 800 ie 5 
5. Dorsal setze of mandible both basal 008 ... morvegica. 
be Pe basal and median ...  stluatica. 
6. Setze of art. 5 of palp all equal ... : ... Utttoralis. 
Apical setze of art. 5 of palp longer than the rest 7 
7. Articles il and iv of palp equal in length ..  pallipes. 
i 55 unequal 005 sets 8 
8. Dorsal setze of mandible more than 12 (about 20)  /acustris. 
5 ss II or 12 at 605 aayopl Malian, 
73. Bdella longirostris, Herm. 66, 67, 68. 
Bdella hexophthalma, Geo. 

General and common. ‘The bases of the sensilli (a 
pair near the base of the mandibles, another just 
in front of the line joining the eyes) are frequently 
conspicuously red like the eyes, and being of the 
same size, have been mistaken for eyes. 

74. Bdella vulgaris, Herm. 66, 67, 68. 


I take the species of the Italian authors as the 
standard, as their naming is not questioned and 
definite details areavailable. Iappendacomparison 
of measurements of the palp—1, of vw/garzs, accord- 
ing to Canestrini; 2, walgaris mihi, from the 
Northumbrian coast; 3, dczpzens, Thor. (from the 
original description). The numbers represent in 
order the length of the articles, beginning from 
the second, the length of the longer apical seta 
being added. In each case article ii is taken as 
the unit. 


{. 
2. 


3. 


75: 


76. 


77: 


78. 
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vulgaris (Canestrini) ... 100 : 24 + 16 : 50—I44. 

vulgaris (miht) soo THI) 8 ALB Sis) 8 Cle) NNO), 

decipiens, Thorell Pel COM Orono 2 CircalAde 
[4ignicola, Can. ... 100 : 14 : 14 : I8—120.] 

The first two agree in having the length of the 
rostrum double its width at the base; but there 
is discrepancy in the body-lengths which are: 
(1) 66 mm. ; (2) °88 mm.; | (3) 1°50 mm]. Again, 
according to Thorell, decipiens has the sixth 
article of the fourth leg nearly twice as long as the 
fifth : in the other two these joints are about equal. 
The rostrum of decipiens is four times as long as 
wide at the base, which is approximately the pro- 
portion in /zg7zcola, Can. 

From these facts I conclude that deczpzens, Thor. is a 
valid species allied to /¢gnicola, Can., and certainly 
not a variety of vulgaris as Tragardh supposes. 
Moreover my littoral v/garzs presents no character 
sufficient to separate it from we/garis, Can., but in 
view of the discrepancies already noted together 
with the spiny nature of the dorsal setz it may be 
very well be named var. maritima. 


Bdella decipiens, Thor. 


Ireland (Halbert). Whether this is genuine decipiens 
or my vulgaris var. maritima, | do not know. 


Bdella lignicola, Can. 600 p. 66, 67, 68. 
Crimson pink; often more or less purple. The 
smallest species of the genus. 
Bdella calva, Hull. 67. 
Very pale pink. The mandibles long and very 
slender. 
West Allendale, under a rotten log. 
Bdella silvatica, Kramer (fide Thor.) 67. 


West Allendale, under stones and in moss; not 
common. 
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Bdella norvegica, S, Thor. 67. 


West Allendale. The few examples I have taken 


occurred under stones. 


Bdella littoralis, L. 66, 67, 68. 


A large species distinguished by the long sete (es. 


on the dorsal face of the mandibles and abdomen) 
in general, but comparatively short apical sete of 
the palp, which are about the same length as the 
sete on article 11. 


Not reported for Ireland; otherwise it seems pretty 


general on British-coasts. 


Bdella capillata, Kr. 67, 68. 


Local specimens and those taken by me on the Dee 


estuary hardly appear to be anything more than a 
variety of /7ttoralis. ‘The distinctive characters of 
Kramer’s species seem to be three apical sete on 
the palp, and not more than 11 or 12 sete* on the 
dorsal face of the mandibles. So far as I can make 
out only Halbert’s Irish specimens conform to these 
conditions, other authors seem to have had more 
than one form before them. 


Flintshire, Ireland. 
Bdella lacustris, Hull. 66, 67, 68. 


An abundant species in the north of England, equally 


at home on stony shores of lakes and among 
grass, rushes, &c., on the moors, as well as in the 
plains. This and the next have the dorsal sete 
of the abdomen transformed into short stout acute 
spines. ‘The setae on the mandible number 20 or 


mMOre, 


* Eleven in Kramer’s figure. According to Dr. Thor, the corresponding 
sete in //¢foralis range from 8 to 15 (it is Jo to 13 in my specimens). No 
other known species save cafi//ata conforms to these limits. 
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83. Bdella pallipes, L. Koch. 66, 67, 68. 


Originally described from the Arctic. It seems to be 
as general as the preceding, but never so gregari- 
ously plentiful. Easily recognised by the equal 
length of the third and fourth joints of the palp. 


Westmoreland, Yorkshire, Lancashire (Southport, 
Dr. Chaster). Lincolnshire (Dr. George—three 
specimens, now in the Hull Museum). 


I11—GAMASIDA. 


The chief existing British records are due to Michael 
(various papers), Halbert (Clare Island Survey—71 species), 
Hirst (parasites), and Donisthorpe (myrmecophiles). These 
in the aggregate make a good solid total which I have been 
able to increase by some 50 per cent. or thereabouts, very 
largely by means of material sent by the same correspondents 
who so liberally supplied me with other Acari. I have had 
the further advantage that my own collecting has been chiefly 
confined to an upland area (ranging from 700 feet to 2,200 
feet above sea-level) while my correspondents have ransacked 
the plains and coast regions. But my geographical position 
has the very serious disadvantage that the indispensable 
books of reference and microscopical appliances do not abound 
in this recess of the Pennines. I am therefore deeply indebted 
to those who have lent me books, &c., and others who have 
verified references for me, and have made extracts and 
tracings from works not accessible to me. 


In 1916 Dr. Berlese of Florence described over 100 new 
Gamasids. While new material is coming in at this rate it is 
fairly obvious that the limits of genera cannot be in a very 
fixed state. 


For convenience of arrangement, I divide the family into 
two main sections—the arypoda, short-legged and slow- 
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footed; and the Oxyfoda, long-legged and swift-footed. They 
may be formally characterised thus :— 


si. Barypoda. 


Genital foramen of the male in the middle of the 
sternal scutum, usually circular. 


Legs comparatively short, especially the first pair 
Mouth parts nearly always inferior and invisible 
from above. Lateral margin of the dorsum form- 
ing a projecting ledge or ridge, very rarely white 
rounded and unprotected. 


Si. Oxypoda. 


Genital foramen of the male on or before the margin 
of the sternal scutum, usually transverse. 


Legs usually long, especially 1 and iv. Rostrum 
always conspicuous. Sides of the body rounded 
and unprotected, except when the dorsal and 
ventral scuta are continuous. 


SUB-FAMILIES. 
i. Barypoda. 


1. Genital valve of 2 central in sternal scutum: 
leg-grooves usually present ies -  Uvropodine. 
Genital valve of 9 behind the sternal scutum : 
no leg-grooves ae 500 500 ae B 


2. Dorsum broad behind with membranous centre <Aztennophorine, 


As much longer than broad ane se. LEFCONUNE. 
i, Oxypoda. 
1. Parasites of vertebrates. Epidermis glabrous, 
striate ane noo boc 000 roe 2 
Living at large (except a few hirsute parasites) 3 
2. Stigmata dorso-lateral ... a bo ... Lteroptine. 
Stigmata normal ... an 80 Son . Dermanyssing. 


3. Ped. ii of g swollen, one or more joints spurred  Gamasine. 


3 notconspicuously crassate orspurred Laelaptine. 
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A.—Sub-family Uropodine. 
Mouth-parts all reduced and enclosed in a ventral cavity 
(camerastoma) as in Oribatide. No unchitinised expansible 
skin in the adult stage. 


I. Venter grooved laterally for the legs sie 580 2 
Leg-grooves absent ... 500 58 ase dae 12 
2. Ped. i without claws, very short ... ate o: 3 
;, with normal ambulacrum ... 50c 200 5 
3. Dorsum without border, the setze very long... Vrichocylliba. 
Dorsal setee very short, dorsum bordered 500 4 
4. Annular scutum of border continuous or 0 .. Cillibano. 
ls 5 interrupted behind... Discopoma. 
5. Perigenital scutum present ... 56 660 006 6 
No perigenital scutum a g00 siio na 7 
6. Pre-anal suture present... O66 606 ... Uroplitella. 
No pre-anal suture ... Stic ed ee ... Urodiscella. 
7. Pre-anal suture present... ood 000 ... Urobovella. 
No pre-anal suture ... B68 00 600 bet 8 
8. Marginal scutum interrupted behind 300 ... Haluropoda. 
a of several isolated plates ... Uropolyaspis. 
as otherwise 000 ae ae 9 
9. Epigynal plate fringed 300 509 200 ... Urotrachytes. 
a not fringed... Bae Sos oe 0) 
10, Infra-marginal lamina projecting in front... ... Lrachyuropoda. 
55 not projecting Sle é00 II 
11. Marginal scutum as in C2//idano ... 500 ... Urodinychus. 
a 99  DERRHELS o00 34 ...  Uvopoda. 
12, Ped. i clawless p00 500 ace G00 ...  Ovosetus. 
»> normal ae ae a ob w. Dinychus. 


CILLIBANO, von Heyden, 1828. 


Type: casstdea, Herm. 


1. Elliptic oblong So oie 500 an ane catula, 
Circular or sub-circular _.... 00 06 as 2 

2. 4 bacillar setze on dorsum, ina transverse row ... virgata. 
Dorsal setze all minute, hardly visible... Pa cassudeds 


Halbert records C7//. vegetans, Duges (from Geotrupes 
stercorarius)—the nymph of some fimicole species 
-unknown. The name, I suppose, is taken from 
Oudemans, who is inclined to be arbitrary in such 
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matters. As a matter of fact, there is no such 
species; Dugés writes “vegetans Latreille,’ and 
gives no figure nor any specific character. 


1. Cillibano cassidea, Herm. 800-1,0o00p. 66, 67, 68. 


Perfectly circular (the outline often slightly flattened 
in front), with the disk of the dorsum conspicuously 
pitted, as also is the ventral scutum. I have 
recorded a form with pitted genital valve as 
C. minor, Berl., but I now think that the presence 
or absence of this local pitting is of no significance. 
In well developed specimens the dorsal scutum 
will be found to be beautifully reticulate, the meshes 


polygonal with a pit in the centre of each. 
Quite general everywhere, in moss, under stones, &c. 
2. Cillibano virgata, sp.n. 750p. 67. 


Sub-circular, smooth, claret brown. Dorsal shield 
divided by a very shallow median furrow forked 
behind the middle and curved backward on each 
side to the margin, leaving a transverse part 
behind which bears a pair of clavato-pectinate 
setee. ‘Two similar setee stand in a line with these 
on the lateral margin. Epigyne oval, rounded at 
both ends, apiculate in front. Ventral shield 
reticulate. 


West Allendale, Leicestershire. Usually on wood. 


3. Cillibano catula, sp. n. 370p. iy. 


Broad oblong-ovate, yellowish brown. Dorsal shield 
finely and densely punctate, margin narrow. 
Marginal sete hardly projecting over the rim. 
Epigyne narrow oval, round in front, straight 
behind, deeply punctate. Ventral shield not 
punctate. 


In moss and manure, West Allendale. 


Cheshire, Westmoreland. 
> 


TERRESTRIAL ACARI OF THE TYNE PROVINCE 45 


4. Cillibano dinychoides, sp. n. 655. 67. 


Sub-circular, smooth, shining reddish brown, uni- 
formly convex. Leg-grooves exceedingly faint. 
Male genital aperture between coxe iv rather large 
(width 85). Femur ii with a stout conical acute 
spine underneath. A clavate seta on each side of 
the anus, projecting beyond the posterior margin. 

Ninebanks, in manure, male only. 

5. Cillibano littoralis, Trou. 


Margin setate, without scutum. 


Ireland (under stones between tide-marks). 
UROSEIUS, Berl., 1888. 

Type ; acuminatus, Koch. 

6. Uroseius acuminatus, K. 67. 
Cilliba vegetans, Halbert ? 

West Allendale on Pterostichus niger and other 
beetles not specialised in habitat. I have never 
met with the adult acarus (my specimens are of 
course “pedunculate nymphs”) but evidently it 
does not frequent manure or carrion. 

Ireland ? 

7. Uroseius novus, Oud. 67. 


A pedunculate nymph exactly like the preceding, but 
with a pair of bacillar sete on the hind margin. 


West Allendale, on Vecrophorus mortuorum. Evidently 
the adult acarus is a carrion feeder, but my carrion 
“traps” have failed to attract it. 


DISCOPOMA, G. & R. Can., 1882. 
Type: splendida, Kramer. 
8. Discopoma integra, Berl. 440p. 
Ireland, in sphagnum and under bark. 


9. Discopoma pulcherrima, Berl. 
Ireland, with Hormica fusca. 
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10. Duscopoma splendida, Kramer. 


Delamere Forest, among dead leaves (nymph). I 
have not seen the adult which is included by 
Berlese among myrmecophiles. 


TRICHOCYLLIBA, Berl. 
As Cillibano, but with large curved spiny dorsal sete. 
Type: comata, Berl. 
11. Zrichocylliba comata, Berl. 
Myrmecophile, at least in part. (Donisthorpe). 
GLYPHOPSIS, Mich. (Uvotrachytes, Berl.) 
Type: formicarie, Lubb. 
12. Glyphopsis formicarie, Lubb. 66, 67. 


Usually with Zaszus flavus. 

Lancashire (R.S.B.). Cornwall (Michael). Isle of 
Wight, Surrey, &c. (Donisthorpe). Scotland, 
Ireland. 


TRACHYUROPODA, Berl., 1888. 


Type: festiva, Berl. (South American). 
All the species are myrmecophiles, red; dorsum 
rough and sculptured. 


1. Dorsal ridges interrupted by a transverse furrow ... 2 
Median ridge continuous 300 ss 000 onc 3 
2. Rim of the transverse furrow densely setose .. bostockit, 
Transverse furrow broad, shallow, nude... ... trogulotdes. 
3. Marginal scutum interrupted in front 200 ... Wasmanniana. 
39 continuous all round 500 400 4 
4. Lateral indentations of dorsal ridge closed within ... coccinea. 
5 53 open on both sides 
within we EG CAUAE, 
13. Trachyuropoda coccinea, Mich. 66, 67 


This is the red Uropod usually occurring in the nests 
of Lormica rufa and F. fusca—at any rate in the 
north of England; also east of Ireland, but not in 
the west. 

Lancashire, Yorkshire. 
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13a. Zrachyuropoda excavata, Wasm. 


14. 


ie 


16. 


With Zastus spp. Notts and South of England 
(Donisthorpe). 


Trachyuropoda trogulotdes, C. & F. 

T. lamellosa, Halbert. 

Ireland, with Zaszus flavus and L. niger. 
Trachyuropoda wasmanniana, Berl. 


See Donisthorpe’s British Ants for this and other 
myrmecophiles. 


Lrachyuropoda bostockit, Mich. 


The largest of the red Uropods. Usually with 
Lasius umbratus. 


Lancashire (Ainsdale-R. S. Bagnall). 
URODINYCHUS, Berl., 1903. 


Type: carinatus, Berl. 


Dorsum obovate ; smooth and unpunctured ... canipomolendinus. 
Dorsum wide, elliptical or oval... a8 600 2 
Dorsum not pitted ... 600 900 605 000 3 
Dorsum pitted ane Sie p60 Hee ays 4 
Bay-coloured, shining, uniformly convex... see kramerit. 
Gray and dull, with longitudinal ridges... we. = Minusculus, 
Dorsum studded with scaly hairs ... 900 6a8 Janetit. 
Dorsum without scaly hairs Bae oe boo 5 
Dorsum rosy pink ... ia 500 a 000 roseus, 
Dorsum usually brown 606 o00 Ge 506 6 
Four stout setz in a transverse row on dorsum 
Toate! aoa 500 006 s00 000 Be thorianus. 
No such setze preseut 900 =. 006 006 000 7 
Dorsal pitting spare and coarse ... aes ie ovalis. 
a fine and dense a sige ... Punctatissimus, 
Urodinychus kramerii, Can. 66, 67. 


In barn and stable refuse chiefly, often in countless 
myriads, like small reddish brown seeds. 


Lancashire. I have no other record, but no doubt 
it is similarly abundant elsewhere. 
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Urodinychus janetii, Berl. 66, 67. 
With Formica rufa and F. fusca. Rather dingy 
looking. 


Lancashire, Yorkshire (J.W.H.H.) 
Urodinychus campomolendinus, Berl. 
Ireland (“commonly under bark’’— Halbert). 


Urodinychus punctatissimus, Halb. 
Ireland (Achill Island, one 2 in moss, Halbert). 


Urodinychus roseus, sp. nov. OF. 
Length 500u. Form of body and dorsal scuta as in 
Janetii, but cuticle quite smooth and rather glossy, 
and -the punctures are finer and farther apart. 
Median scutum with three series of fine longish 
hairs on each side. Genital valve of 2 a broad 
ellipse truncate behind, very broadly rounded in 
front : this and the whole ventral scutum punctured 
like the dorsum. 
Ninebanks, 2 females: note of habitat lost, but 
almost certainly from manure. 


Urodinychus ovalis. Koch. 67. 
Claret brown. 


West Allendale, usually in manure, but once or twice 
on damp boards laid out as traps. 


Urodinychus thorianus, Berl. 66, 67. 
Like the preceding in form, size, and colour, and 
described by Berlese as a variety of it. The habitat 
is quite different so far as my observations go. 
Under bark of standing trees, Ninebanks, Birtley; 
also in moss occasionally. 
Ireland, under bark. 
Urodinychus minusculus, Hull. 
Grange-over-Sands, in a mole’s nest (R. 5. B). Not 
very happy in this company, but cannot be 


included in Zyrachyuropoda (which it resembles 
very closely). 
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25. Urodinychus tectus, Krameur. 67. 


If this really is Kramer’s species, he deserves to lose 
the honour of discovery on account of his mis- 
leading figure of the epigyne. In our species it is 
narrow oval, broadest in the posterior half; he 
draws it oblong with broadly rounded fore margin. 
Dorsum ridged as in the preceding, but polished 


and glossy. 


On account (apparently !—no diagnosis being given) 
of the presence of a small posterior dorsal scutum, 
Berlese has recently (1916) made Kramer’s species 
type of Urodiaspts. 

Moss and dead leaves, Ninebanks. 


Cumberland (Penrith, Varty-Smith). Ireland, (Wick- 

low, in fungi). 
26. Urodinychus [reticulatus, sp. nov.] 

6504 (Nymph). 67. 

Dorsal shield reticulate, mesh 8—r1opu, with three 
longitudinal series of short bristly sete. Similar 
on the lateral scutum, not passing the margin. 
Peritreme sinuous running forward and outward, 
then directly forward, terminating on the margin. 


West Allendale. 
27. Urodinychus luctdus, sp. nov. 550p. 


Dorsal shield divided as in Ci/tbano virgata, but by 
a glabrous band, not a furrow ; sparsely punctate ; 
two series of short spiny setee on each _ side. 
Margin narrow with fairly long projecting spiny 
sete. There are four longer rodlike sete behind, 
extending well beyond the margin. Epigyne long, 
narrow, straight behind, and tapering to an acute 
point in front; smooth, the rest of the venter 
pitted. 


Ainsdale (R.S.B.); female only. 
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28. Urodinychus [pontianus, sp. nov.] | 
480m. (Nymph). 67 
Oblong oval, well shouldered. Margin very narrow 
with strong spiny sete projecting beyond the rim, 
9 or 10 on either side; two similar frontal sete. 
Ninebanks, in moss. 


PHAULODINYCHUS, Berl. 
Type: znterruptus, Halb. 


1. Marginal scutum not reaching the end of the dorsal, interruptus. 


aA just reaching the posterior end of 
dorsal 


Maritime species. 


minor. 


29. Phaulodinychus interruptus, Halb. goop. 68. 
Plentiful under stones, Budle Bay, North Sunderland, 
Warkworth. 
30. Phaulodinychus minor, Halb. 
Ireland ; habitat same as that of the preceding. Not 
yet found elsewhere. 
URODISCELLA, Berl. 
Type: ricasoliana, Berl. 


1. Dorsal median scutum with shallow punctures 


00% signata. 
Without punctures above dae 2 
2. Ventral plates quite smooth and shining philoctena. 
a more or less pitted ricasoliana, 


All the species are myrmecophilous. 
31. Urodiscella philoctena, Tr. 

Ireland (with Zaszus flavus). 
32. Urodiscella ricasoliana, Berl. 

See Donisthorpe’s British Ants. 
33. Urodiscella signata, sp. nov. 

Length 485. Scuta both above and below finely and 
pretty densely pitted. Hairs of dorsum as in 
ricasoliana. Marginal border narrow as in that 
species, but set with tiny spines as in phdloctena ; 
not interrupted in front. Colour pinkish. 

Lancashire (Ainsdale, R.S.B.) with Laszus flavus. 


34. 


Sir 


36. 


37: 


38. 
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UROPLITELLA, Berl. 
Type: paradoxa, C. & B. 


Body oval; peritreme very slender ~... ...  ovatula, 
Sub-circular ; peritreme normal ... 306 we Minulissima. 


All the species are myrmecophilous—pink, rather 
hirsute. 
Uroplitella ovatula, Berl. 
Lancashire (R.S.B.) with Laszws flavus. 


Uroplitella minutissima, Berl. 66, 67. 
Whitfield, Birtley, Fatfield: with Zaszus flavus and 
L. niger. 


UROBOVELLA, Berl. 
Type: obovata, C. & B. 


Length about 500p ... bd 200 as 50 obvata. 
750fL ++ wes 000 as 500 WOAH OS. 


Myrmecophiles ; pink and glossy. 
Urobovella obovata, C. & B. 67. 
Ninebanks, with Formica fusca, at 1,200 feet. 
Urobovella notabilis, Berl. 
Ireland, with Formica fusca. 
UROPOLYASPIS, Berl. 
Type: hamultferus, Mich. 


Uropolyaspis hamuliferus, Mich. 66, 67. 
The specific name isa misnomer. Michael apparently 
studied the species as a balsam mount, and 
Berlese has never seen it alive. I was quite sure 
my specimens were of a different species till I had 
mounted one and found that the peculiar trichomes 
had collapsed into the hooked form delineated by 
eglesew, Mite mtneyarappean tonspemspelluciad 
globules when viewed vertically ; in profile they 
are seen to taper into a curved stalk, which is 
indented on one side. Berlese is mistaken in say- 
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ing that the trichomes are absent on the ventral 
plates (of the adult). They appear even on the 
genital valve of the female. Nymphs—not known 
to Michael or Berlese—do not present any notable 
feature. ‘The characteristic trichomes are present 
but less numerous than in the adult. 


West Allendale, Penshaw; with Zastus niger and 


L. flavus. 


Lancashire (Ainsdale—R. S. B.) 
UROPODA, Latr. 


Type: obscura, Koch (according to Berlese !) 


Median scutum divided transversely behind... TAU NOUSCHLET.G, 
*r undivided oats 550 an Sad Sartor. 


Whatever Latreille’s Uvopoda vegetans may be it is 


certainly not obscura, Koch, and the use of the 
generic name here is fechnically indefensible. 


Uropoda obscura, Koch. 
Ireland (Nymph, in moss, Dublin county). 


Uropoda sartor, sp. nov.* 66, 67. 
Length goo-1,z00n. Outline a long oval; dorsum 


strongly arched; colour dark reddish brown ; 
surface slightly scabrid. ‘The median scutum 
merges into the marginal in front, where there is a 
very slight pseudo-cephalic prolongation of the 
dorsum. The whole dorsal surface is pretty densely 
and rather coarsely punctured ; but as usual there 
is a median strip with modified cuticle—smoother 
and more finely punctured. ‘This strip is broad 
behind, tapering gradually forward, bounded on 
either side by the two innermost rows of sete, and 
runs to the extreme edge of the scutum behind, 
thus including the area which in obscura is cut off 
by a transverse furrow. ‘There are three rows of 
setze on each side of the median scutum, and one 


* Should have been included under Urodinychus. 
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on the marginal. All the sete are of the same 
length (about equal to the breadth of the marginal 
scutum), stout, straight, rodlike. 


The under side is irregularly punctured, less densely 
than the dorsum (except the genital valve of the 
female, where the punctures are more numerous), 
‘The outline of the epigyne is rather narrow oval, 
truncate behind, rounded in front where the rim is 
produced forward into a long subulate point which 
just reaches the sternal margin. The epigyne is 
small for the size of the species, lying almost 
wholly between the coxz of the third pair of legs. 


Abundant in manure. I have specimens from West 
Australia. Nymphs were found swarming on 
asters at Chopwell. The protonymph travels on 
beetles but is not pedunculate. 


DINYCHUS, Kramer, 1886. 
Type: perforatus, Kr. (= tnermis, Koch). 


1. Median dorsal scutum without thick posterior sete...  z#zermiis. 
2 or 4 stout setee near posterior margin of median 
scutum 60 000 000 000 00 2 
2. Posterior sete 2 Mee Ae aes saa Sie 3 
3 4 a es Be ae sae 4 
3. Marginal scutum continuous ... 300 008 . vartismithit, 
se interrupted in front... on: se bisetis. 
4. Posterior setze less than their own length apart ... fetraphyllus. 
-s much farther apart... 500 ais fossor. 
41. Dinychus inermis, K. 66, 67. 


Fairly plentiful in manure ; also under loose boards, 
&c. 


42. Dinychus vartismithi, sp. nov. 
A very well-marked species. 


Narrow oval, with elongate pseudo-capitulum, which 
runs to a rounded point. It is formed by an 
extension of the marginal scutum, acutely 
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triangular, and bordered by an _infra-marginal 
ridge as in Zyachyuropoda. Dorsum smooth, con- 
cave along the middle line, with a ridge on either 
side, smoothly rounded. Median strip outlined by 
sete. Posterior setz close together, acute. They 
overlooked a small detached scutellum, narrow 
transverse. Lateral margins beset with short 
curved spines ; 3 or 4 nearest to the posterior margin 
short, straight and farther apart than the rest. 
Just within the posterior margin are the four 
characteristic short foliate sete. 


Genital aperture of male circular, its fore .margin 
opposite the interval between coxee 11 and coxe 111. 


Two males sent from Newton Moss, Penrith, by 
J. C. Varty-Smith. 


Dinychus bisetis, sp. nov. 67. 
Very like zvzermis and similarly pitted, closely and 
deeply : but— the pseudo-capitulum is much larger 
with two frontal setee and the marginal scutum is 
not continued upon it; the two posterior setz 
correspond to the lateral two of ¢etraphyllus ; they 
overlook a broad indentation in the marginal 
scutum, but it does not include a definite scutellum 

as in the preceding species. 


In manure heaps, not uncommon. West Allendale. 


Dinychus tetraphyllus, Berl. 66, 67. 


Fairly plentiful; usually on dead wood, or under 
bark. 


Ireland, in moss. 


Dinychus fossor, sp. nov. 67. 
Much like ¢e/vaphyllus in general appearance, but 
the four large sete are placed as in Cvllibano 
virgata. 
Moles’ nests, West Allendale. 
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B.—Sub-family Zerconine. 


Here I include Celaenopside, Berlese, Rhodacarine, 
Oudemans, and TZhinozerconide, Halbert ; also the genus 
Dendrolaelaps, Halb. Some or all of these sub-families may 
be justified by-and-by, but at present it seems to me that the 
available material is hardly sufficient to fix the comparative 
value of the characters on which the divisions have been 
based. 


The dorsal plate may be entire or divided, but if divided 
the parts are contiguous so that always the whole dorsum is 
covered, and the covering plate may be, at least in part, con- 
tinuous with ventral plate. The ambulacrum of the first pair 
of legs is always reduced, but never, I believe, wholly lacking. 
The genital aperture of the male is always in the sternal 
scutum but sometimes lies close to the fore margin, thus 
approximating to the Gamasine position. The epigyne is 
always post-sternal. In the adult stage there is never any 
unchitinized expansible skin (except in some species of 
Setodes). 


1. Body elongate, dorsum quite smooth 200 500 2 
Body broader, dorsum more or less rough ... Re 3 
Body oval convex, dorsum smooth ... nef ... Celaenopsis. 
2. Rostrum large and conspicuous 000 000 ... Rhodacarus. 
», Of normal size see 900 600 ... Dendrolaelaps. 
3. Peritreme dorso-lateral aa ae Ae w. Lhinozercon. 
Peritreme absent ase Bes ae 560 ooo. |) MeUG OOS 
Peritreme normal nee ee a 500 S06 4 
4. Dorsal scutum not transversely divided tae 500 5 
3 divided transversely in the middle ... 6 
5. Body trigonous, broad behind abe po ..  Lrachytes. 
50 oblong or oval sk se 506 Setodes. 
6. Dorsum with a diverse margin and posterior spines Sets. 
35 with only a serrate and setate margin... Zercon. 


SEIODES, Berlese, 1877. 
Type; wrsznus, Berl. 


I. Dorsal setze obtuse, dorsum rounded in front ... Atstricinus. 
3 slender acute, dorsum truncate in front.. fetnctatits. 
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46. Seiodes histricinus, Berl. 67a. 
The undivided dorsal scutum is oblong, leaving a 
pretty wide nude margin (an exception in this 
group). 
Ninebanks, in manure. 
47. Seiodes punctatus, sp. nov. 67. 
Body oblong oval, yellow brown. Dorsal scutum 
concave in the middle, but with a median ridge 
(narrow in front, expanded behind). The margin 
is flat, of uniform width, and bears on each side a 
series of fine sete. The outer edge bears a 
series of similar sete. The hollow part is con- 
spicuously punctate, but the ridge and margin are 
smooth and shining with a very few faint punctures. 
Ventral plates strongly punctate. 
West Allendale, in moss on the fells. 


TRACHYTES, Mich., 1894. 
Type: piriformis, Koch. 
48. Trachytes piriformis, K. 66, 67. 
Gibside, Chopwell; Allendale. In moss. 
General, but records are lacking. 


RHODACARUS, Oudemans, 1902. 


Made the type of a new sub-family by Oudemans, 
mainly because it was supposed to havea “true 
cephalothorax and abdomen.” On the strength 
of this he says the genitalia are placed exactly 
as in spiders—which might be said of the female 
but certainly not of the male. As a matter of fact, 
the division seems to be merely the usual division of 
the shield, which is just like that of Dendrolaclaps, 
placed by Halbert among the Gamasine. 


Type: voseus, Oud. 


49. Rhodacarus roseus, Oud. ¢ 385 p. 66, 67. 
Silksworth, Gibside, Chopwell; West Allendale. In 
moss usually. Rosy pink. 
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Lancashire (Grange-R. S. B.) Westmoreland 
(Varty-Smith). Ireland. 
50. Rhodacarus pallidus, sp. nov. 4 440 p. 67. 


Translucent white with the appendages tinted with 
brown. Considerably larger than vosews. Epistome 
with a simple acute tapering process without terminal 
plume or basal teeth ; otherwise resembling voseus. 


West Allendale, under deeply embedded stones with 
Pergamasus hamatus. 1 have seen two males only. 


DENDROLAELAPS, Halbert, rors. 


Very like the preceding genus but with less con- 
spicuous rostrum, and the male has a dorsal spur 
on tarsus 1, as well as a ventral spur on femur i1. 

Type: oudemansi, Halbert. 

51, Dendrolelaps oudemansi, Halbert. 

Ireland, under bark. 

52. Dendrolaelaps bicornis, sp. nov. $2 500 p. 67. 

The female of this species differs only in size from 
that assigned to oudemansit by Halbert, so far as I 
can see. The male also is of the same general 
form, but the dorsum is excavated behind, and on 
the forward rim of the hollow there is a pair of 
very stout lateral spines, conical and obtuse. 
This excavation is present in male nymphs also, 
but the spines are acute and no longer than broad, 
and there is another similar pair between them. 


Adults hyaline with brownish legs. Nymphs and 
larve milky white. 


West Allendale, abundant under bark of fallen trees 
with Zerconopsis remigera. 


THINOZERCON, Halbert, rors. 
Type: michael, Halb. 


Halbert makes this species the type of the new sub- 
family ; but I think a solitary genus should not be 
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so isolated without very strong reasons. With 
much more hesitation I also include Celaenopsts 
here: 


53. Lhinozercon michaeliz, Halbert. 


A Zerconotd species living between tide-marks ; as 
yet recorded from Ireland (east and west coasts) 
only. 


CELAENOPSIS, Berlese, 1886. 
Type: cuspidata, Kramer. 
The most striking feature of this genus is the three 
marginal scuta of the ventral surface. 


54. Celeenopsis cuspidata, Kramer. 66. 
Gibside (R. S. B.) 
Ireland. 


ZERCON, Koch, 1842. 


Type: ¢zangularis, Koch. 


1. All the dorsal setze similar acute... 000 a 3 
Some of the setee thickened rodlike .. op0 one 2 
2. All the dorsal sete thick Bao B00 50 ...  trigonus. 
Twelve plumose setze in the posterior half ... .. triangularts. 
3. Posterior dorsal scutum regularly pitted... ... perforatulus. 
ef Ay finely reticulate... ws caudatus. 
55. Zercon triangularis, K. 66, 67, 68. 


General, and fairly frequent. 
Cheshire, Ireland. 

56. Zercon caudatus, Berl. 67. 
(?= pellatus, Koch). 
Westmoreland (Varty-Smith). Lancashire. 

57. Zercon perforatulus, Berl. 67. 
Ninebanks ; particularly plentiful in nests and runs 

of Sorex vulgaris. ) 


58. Zercon trigonus, Berl. 67. 
West Allendale ; few, mostly in sphagnum. 
Westmoreland (Patterdale, R. 5S. B.) Ireland. 
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SEIUS, Koch, 1842. 
Type: czogatus, Koch. 
59. Seius togatus, Koch. 66, 67. 
Holywell Dene; Chopwell ¢R. S. B.) 
BPICRIUS, Ciéc1b) 1877. 
Type: geometricus, C. & F. 


60. Epicrius geometricus, C. & F. 67. 
Holywell Dene (R. 8S. B.) West Allendale, under 
stones. 
Cheshire, Flintshire. Lincolnshire (Dr. George). 
Ireland. 


Scotland (Evans. Also £&. mollis, which Berlese 
says is only a sub-adult form of geometricus. I 
have seen only one example of Z. mo//is—taken in 
West Allendale—and cannot give an opinion). 


C.—Sub-family Antennophorine. 
ANTENNOPHORUS, Haller, 1877. 
Type: whlmanni, Haller. 


1. (2) Sternal scutum undivided wea aa 680 SJorelt. 
(2) $5 divided into 2 parts... es 2 
2. Coxe denticulate above aoe 50 fp .. whlmannt, 
», not denticulate above ... ae BAG 500 B 
3. Central dorsal scutum present 50 Shi 000 SRE HEPS: 
No central dorsal scutum oe 90¢ ... pubescens. 


Myrmecophiles, characteristically broader than long 
The fore-legs are antenniform, without ambulacrum, 
wholly or distally darkened. 


61. Antennophorus uhlmanni, Hall. 
| Donisthorpe]. 

62. <Antennophorus grandis, Berl. 
[ Donisthorpe]. 

63. Antennophorus foreli, Wasm. 
[ Donisthorpe]. 
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64. <Antennophorus pubescens, Wasm. 
{ Donisthorpe]. 
D.—Sub-family Pteroptine. 
PTEROPTUS, Dufour, 1832. 
Type: vespertidionis, L. 
65. Pteroptus vespertilionis, L. 
PTILONYSSUS, Berl. & Trou., 1889. 
Type: zudus, B. & YT. 
66. tilonyssus nudus, B. & T. 
Middlesex : on a sparrow (Hirst). 


E,—Sub-family Dermanyssine. 
DERMANYSSUS, Duges, 1834. 


Type: gallinae, Redi. 
67. Dermanyssus gallinae, Redi. 66, 67. 


Birtley, on a canary. West Allendale—on fowls, 
and swarming in sparrows’ nests. 

Lancashire (Manchester, on pigeons—A. D. Imms). 
Oxford (on /ipzstrelle !—R. S. Bagnall). 


F.—Sub-family Leelaptinee. 


1. All the tarsi with pulvillus but noclaws ... .. Myrmonyssus. 
x normal ... ‘iste poe ae ar 2 

2. Ventral scutum of male undivided 2 
Anal scutum of male separate 506 50 Fa 8 

3. Parasites of vertebrates : mandibles almost styliform 4 
Living at large: mandibles normal ... te one 5 

4. Tarsi with normal ambulacrum ae 500 208 Lelaps. 
Tarsi all clawless 900 ae a00 200 we Myonyssus. 


5. Body rotund: ventralandanalscutaoffamalgamated Olo/aelaps, 
Oval or oblong: anal scutum of 9 free’... bor 6 


6. Dorsum scabrid, with variously formed trichomes... Cosmolaelaps, 


Dorsal trichomes normally setaceous es 300 7 
7. Epistome very long, produced into a spine ... «-  Oolaelaps. 
Epistome rounded and toothed a0 “or  LHypoaspis. 


§ Lviphis. 


8. Anal (or ventro-anal) scutum narrowed behind 5 : 
( ) ( Amblyseius. 


3 np very broad behind .., 9 
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9. Zerconiform ; dorsum pitted or sculptured ... vee Zerconopsts. 
Oval; smooth or very slightly scabrid 606 so fo) 

Io. Dorsal setze crassate ; no ventro-lateral scutellum... Amerosetus, 
Trichomes normal; ventro-lateral scutellum present II 

Ir. Pulvillus trifid, the lobes narrow acute 500 oon LE RISC HIG. 
Pulvillus normal on 00 ae 500 ... Lastoseius. 


MYONYSSUS, Tiraboschi, 1904. 
Type: decumant, Tir. 


There are two postero-lateral tubercles on the dorsal 
shield. Anal scutum large, wider than long. 


1. Five ridges, longitudinal, on the dorsum .., ood gigas. 
Dorsal ridges not marked __... 300 S80 ve = Cecumant, 
68. Myonyssus decumani, Tir. 67. 


Ninebanks, on the common rat. 
Shetland Islands, on house mouse (Waterton). 
69. Myonyssus gigas, Oud. 67. 


Ninebanks : abundant on Mus silvaticus ; occasionally 
in moles’ nests ; frequent in nests of Sorex vulgarts. 


Scotland (Ayrshire—J. Gloag). 


LAELAPS, Koch, 1842. 
Type: agzis, Koch. 
$i. Dorsal scutum scabrid, reticulate, covering the 

whole dorsum, pubescence pretty dense, practically 
uniform. Ventral shield large, similarly pubescent ; 
anal plate contiguous, much wider than long. 
Flemilaelaps (type : stabularis). 

I. Sternal scutum as wide as long wee 500 .. echidninus, 
Me wider than long 000 aa ..  Stabularts, 
$i. Dorsal scutum not covering the whole dorsum, 
pubescence sparse, irregular, very spiny, usually a 
few long spines behind. Ventral shield small 


b) 


with 3 (or 4) pairs of spines. Zae/aps proper. 


I. Lateral anal spines very small ee Be o00 | JOSS 
Anal spines sub-equal ... 08 560 ae ose 2 
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2. Sternal spines equal... 500 Bom a0 000 hilaris. 
Sternal spines unequal... a a 50 906 3 
3. Anterior sternal spines shortest 90 bo8 506 agilis, 
An Bis longest 500 400 .. = pachypus. 


70. Laelaps pachypus, K. 
On Arvicola amphibius, Microtus orcadensts. 


Middlesex ; Orkneys (Hirst). 


71. Laelaps agilis, K. 67. 
Usual host Arvicola amphibius. Ninebanks, on us 


silvaticus. 
Middlesex and Berwickshire (Hirst). Lincolnshire 
(Dr. George). Ireland (on a field mouse, Halbert). 
Scotland (Evans). 
72. Laelaps festivus, K. 67. 
Laelaps semitectus, L. Koch, 1879. 


Ninebanks, on AZus stlvaticus and Evotomys glareolus ; 
also in a nest of Sorex. 


Scotland (Ayrshire, Bute, Aberdeen, Lewis, Shet- 
lands— Hirst). 


73. Laelaps hilaris, K. 
On field voles, &c. 
Scotland (Orkneys, Cumbrae, Islay, Kincardine— 

Hirst). 

74. Laelaps echidninus, Berl. 67. 
Ninebanks, on JAZus silvaticus. 
Lancashire (Silverdale, from a mole’s nest—R. 5. B.) 
“Only on Lpimys norvegicus” —Hirst. 

7s. Laelaps stabularis, K. 66, 67. 


A regular inhabitant of barns, stables, &c., as well as 
a regular inmate of the nests of rodents. I have 


? 


found the nymph “travelling” on the common 


hay moth, Caradrina cubicularis. 
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LAELASPIS, Berl. 
' Type: astronomicus, Berl. 
76. Laelaspis eguitans, Mich. 

Myrmecophilous. Very broad, acuminate behind, 

with long spiny dorsal hairs, 
MYRMONYSSUS, Berl. 

Type: diplogenius, Berl. 

All myrmecophilous. Tarsi bearing a_ caruncle 
without claws. Ventral scutum of 2 acuminate 
behind remote from the anal. 

77. Myrmonyssus acuminatus, Berl. 66. 

Birtley, with /ormica fusca. 

PSEUDOPARASITUS, Oud. 

Type: mertdionalis, Cann. 

78. Pseudoparasitus mertdtonalis, Cann. 

Ireland, debris from nests of sea-birds, Clare Island. 
Also with Formica fusca, county Dublin. 


AMBLYSEIUS, Berl. 


Type: obtusus, K. 

Small ovate species conspicuous by reason of three 
pairs of long simple flexuous sete, one pair 
scapular, one posterior, the other postero-lateral. 


1. Dorsum truncate behind S00 I 908 260 obtusus. 
», rounded behind 000 bs oe soo JeAAGUOS. 
79. Amblyseius obtusus, K. 67. 


West Allendale: barns, stables, &c., in hay litter. 
80. Amblyseius foenalis, Berl. 


Leicestershire, under pieces of wood about a farm- 
stead. 


EPISEIUS, nom. nov. 
Type: serratus, Halb. 


This is the Parasezus, Tragardh of Halbert, of which 
unfortunately the type is an Lficrius (E. mollis). 
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Berlese includes Halbert’s species under Zasiosezus, 
from which they differ in chaetotaxy and form of 
ambulacrum. Hairs of dorsum all fine and short. 
Caruncle of three spreading acute lobes (indicating 
a partly aquatic habit). 


1, Anal scutum (?) sub-circular 500 600 pon AAS: 
A much wider than long... aes 2 

2. Lateral scutum inflexed behind coxaiv.  ... w. — Lenuipes. 

43 not inflexed (obliquely truncate) ... ttalicus. 


81. Lpisetus serratus, Halb. 
Ireland, in sphagnum. 


82. Lpiseius tenuipes, Halb. 
Ireland, from moss on a stone in a mountain stream. 
83. Episeius italicus, Berl. 67. 
Ovingham (R. S. B.). West Allendale. 
Yorkshire (W. P. Winter). Ireland, in moss, one 9. 


AMEROSEIUS, Berl. 

Type: Airsutus, Koch. 

Body broad oblong. Dorsal sete spiny long in a 
single lateral series, marginal behind, 2 or 3 in 
front (immediately behind the shoulder) sub- 
marginal. Cuticle smooth. 

*,* In Berlese’s sub-division of this I cannot follow 
his distribution of species, and I drop Zercosezus, 
which is simply Zaszosezus with crassate sete. 
And there seems to be no alternative but to 
institute Zerconopsis for remiger and minutus. 


84. Ameroseius hirsutus, K. 66, 67. 


Marsden, Chopwell (R. S. B.)) West Allendale. 
Cheshire, Ireland. 


85. Ameroseius ingens, sp. nov. 67. 
Body somewhat quadrate; dorsum finely and con- 
spicuously reticulate, but quite smooth. Very 
considerably larger than /zrsutus, and the dorsal 
spines are similarly placed, differing only in size. 
West Allendale, a single specimen (2) in moss, 


Qo 


86. 


88. 


89. 


I. 


go. 
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LASIOSEIUS, Berl. 


Type: muricatus, K. 
Body oval. Dorsal sete in longitudinal parallel 
series, simple setaceous, or slightly squamose- 


clavate or plumose. Cuticle smooth or very slightly 


scabrid. 
Dorsal pubescence setaceous ... : 2 

3 of thickened sete... 00 nad 3 
Ventro-anal scutum straight in front... 200 .. — Mmuricatus. 

re emarginate in front 500 56 levis, 
Ventro-anal shield nearly as broad as venter .. Spathuliger, 

0 not so broad nC de ...  plumosus. 

Lasioseius muricatus, K. 67. 


Whitfield—on a decaying log, abundant. 
Ireland (Wicklow, one specimen). 


Lastoseius levis, O. & V. 
Ireland, moss and sphagnum. 
Lasioseius plumosus, Oud. 66, 67. 
In the litter of barns, stables, &c., abundant. 
Lasioseius spathuliger, Leon. 67. 


Very like the preceding but larger and always in 
living herbage. I have never met with it indoors. 
Ireland, in moss. 


ZERCONOPSIS, gen. nov. 
Type: vemigera, Kramer. 
Body oblong, truncate behind, the prescapular part 


triangular. Sides more or less serrulate: dorsum 
flat, rough and punctured. 


Two clavate sete on the hind margin tes ..  — -remigera. 
All the setee minute’similar  ... 200 O66 .. = minutus, 
Zerconopsis remigera, Kr. 67. 


Ninebanks Vicarage, under a dead blackbird laid 
out as atrap. Also abundantly under bark of a 
fallen tree. 


Ireland, in fungus and fungus-infected bark. 
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g1. Zerconopsis minuta, Halb. 67. 
West Allendale, in moss. 
Ireland, in sphagnum. 
EUIPHIS, Berl. 
Type: ostrinus, Koch. 
92. Euiphis ostrinus, K. 66, 67, 68. 
Quite general, chiefly on dead wood. 


Ireland. 


OLOLAELAPS, Berl. 


Type: venetus, Berl. 


1. Marginal hairs very short... 200 a0 we = Confints. 
wanting 300 50 60 w.  venetus. 


93. Ololaelaps venetus, Berl. 600 p. 
Ireland, common. 

94. Ololaelaps confinis, Berl. 700 p. 66, 67, 68. 
Very broadly ovate. Claret brown. Abundant. 
Ireland, in moss. 

95. Ololaelaps placentula, Can. 66, 67, 68. 
Nearly hemispherical ; yellow brown. 

Cheviot and Wooler (R. S. B.). West Allendale, 
Waldridge Fell. 

Cumberland. 

HYPOASPIS, Can. 

Type: Krameri, Can. 

Very like Hemzlaelaps, but mandibles normal, and 
ventral scutum of female narrow with a few paired 
sete. Cuticle smooth, or nearly so. 


t, Hirsute with short hairs: dorsal scutum narrowed 


behind sc 308 400 otic 900 .. longipes. 
Sparsely setate... 2 
2. Dorsal scutum covering the whole dorsum .,.. wee 3 


4 leaving part of dorsum exposed ... 4 
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3. Broad oval, rounded behind ... 900 abd vee 20C1AISSiMUS. 
Narrow elongate, truncate behind .... son .. Aypuder 
4. Anal shield trigonous equilateral _... 506 ..  oblongis. 
5 base (front margin) longer than 


sides ... wie ane ate ant tye .. ovatulius. 
96. Hypoaspis longipes, Halb. 
Treland, a single g, habitat unknown. 


97. LHypoaspis hypudaet, Oud. 
I have not seen this species, which is certainly not at 
home in its present company.* 
Neighbourhood of London, on rats (Hirst). 


98. Hypoaspis ovatulus, Halb. 
Ireland, in flowers of Campanula. 


99. Hypoaspis oblongus, Halb. 691 p. 67. 
West Allendale, in various habitats, 


Ireland, under bark of decayed trees. Scotland 
(Evans). 


100. Hypoaspis nitidissimus, sp. n. 870 p. 67. 
Oval, but well-shouldered, pale vellow brown, 
broadest behind the middle. Dorsal scutum faintly 
reticulate in wide mesh, pretty densely clothed 
with longish hairs, a little longer and stronger on 
the hind margin. Genital shield of female rather 
long (400 ») narrowed in the middle and widest 
behind the constriction, rounded before and behind, 
lightly reticulate, with two traverse rows of 4 sete 
in the posterior part. In a line with these sete 
there is a semi-elliptic scutellum on either side. 
Anal scutum small, rounded, a little wider than 


long. 
West Allendale, Leicestershire. Usually in barns. 
tor. Hypoaspis bombicolens, Can. 67. 
In nests of Lombi (smithianus, pratorum) and 
occasionally travelling on the bees. 
Essex, in a wasp’s nest (Nicholson). 


* Taken in barns and byres in West Allendale since this was written. 


ios) 


I02. 


103. 


104. 


105. 


G2 
° 


106. 


107. 


108. 
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GYMNOLAELAPS, Berl. 
Type: myrmecophilus, Berl. 


Sternal scutum and genital (?) overlapping. 


Length 1,300: dorsal hairs few and minute 
Much smaller: hairs longer and more numerous 
Anal and ventral scuta well separated 


n9 99 contiguous 
General form obvate 


Body not narrowed behind 
Gymnolaelaps laevis, Mich. 
| Donisthorpe]. 
Gymnolaclaps myrmecophilus, Mich. 
{ Donisthorpe]. 


Gymnolaelaps myrmophilus, Berl. 


Birtley, with Formica fusca. 
Gymnolaelaps acutus, Mich. 


Ireland, with Wyrmica scabrinodis. 


COSMOLAELAPS, Berl. 
Type: claviger, Berl. 
Dorsal setze clavate seh HS 
Setee expanded distally, but not clubbed 


Setee sub-simple or blade-like, acute 
Setee all ciliate ... 


Setze not ciliate 


Male with ventral dagger-like process 


Male with venter normal 
Generally myrmecophilous. 


Cosmolaelaps claviger, Berl. 


Ireland (Dublin and King’s County). 


Cosmolaelaps ornatus, Berl. 


laevis. 
2 
acutus. 


5) 


ro) 


claviger. 


2 


7 


3 
ornatus, 


cnet fer. 


styliferus. 


VacuUs. 


. myrmophilus, 
.. myrmecophilius. 


66. 


Lancashire (Silverdale, in moles’ nests, R. S. B). 


66, 67. 


Cosmolaelaps cuneifer, Mich. 


Abundant with Formica rufa and F. fusca. 
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109. Cosmolaelaps styliferus, Halb. 473 p. 
Ireland, with Zasiws flavus. 
110. Cosmolaelaps vacuus, Mich. 67. 
Ninebanks, with Zaszus niger. 
Ireland, with Zaszus niger and Myrmica scabrinodis. 
OOLAELAPS, Berl. 
Type: oophilus, Wasm. 
1 Posterior dorsal setee longer and stronger ... ... oophilius. 
Aa hardly longer than the rest ... mzontanius. 


Myrmecophilous. Digits of mandibles small, nearly 
edentate (9). 


111. Oolaelaps oophilus, Wasm. 66, 67. 
Quite abundant with Zurmica fusca: less so with 
Fr, rufa. 

112. Oolaelaps montanus, Berl. 66, 67. 


With Formica fusca, Myrmica spp., &c. The only 
species commonly found with AZyrmica in West 
Allendale. 


Ireland, with Formica fusca. 
G.—Sub-family Gamasine. 


Sexual dimorphism of the second pair of legs is the great 
characteristic of this group. In rare instances the fourth pair 
also is affected, and in the titular genus the dorsal scuta. The 
latter is usually associated with a difference in general body- 
form, as well as the general difference in dze. 


1. Parasites of mammals ... ... Haemogamasus. 
Living at large* we Shs 500 ss ee 2 

2. Tarsii without ambulacrum ... be es ... LLacrocheles. 
All tarsi with the usual ambulacrum .. Bi 

3. Lobes of pulvillus lanceolate acute (littoral species) 4 


Ambulacrum normal in form ... Bie aie ba 6 


4. Dorsal scutum undivided .. Hydrogamasus. 


5 
* Migrant nymphs of species frequenting manure, carrion, and bees’ 
nests are often found, sometimes in great number, on insects, 


Dorsal scuta 2 ... 


7° 
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5. Epistome trifid ... £. Cyrthydrolaelaps. 
Epistome denticulate, not divided Halolaelaps. 
6. Tarsi Gi at least) with apical spurs ... Pachylaelaps 
Tarsi not apically spurred 7 
7. Anal aperture in ventral scutum 9 
Anal scutum separate ... 12 
8. Two dorsal scuta 10 
Dorsal scutum undivided II 
g. Epigyne triangular Gamasus 
Epigyne quadrate ... Luryparasitus. 
Io. Dorsal and ventral scuta continuous Ologamasius. 
- A not continuous Per gamasus. 
Ir. Anal scutum small, rotund... bee ... Gamasolaclaps. 
+5 broad, trigonous ans p90 ba 12 
12. Body oblong, dorsal scutum divided (at least partly) Cyrtolaelaps. 
Body rotund, dorsum scutum undivided ... Sphaerolaelaps. 


MACROCHELES, Ltr. 


Type: marginatus, Herm. 


The specific characters given below, in the table and 
otherwise, will perhaps be found to be more 
valuable than the names, as in one or two cases 
I have been unable to reconcile the nomenclature 
of the Italian authors with that of others. 


The genus is well marked by the absence of 
ambulacra on the tarsi of the first pair, and by the 
possession of a single dorsal scutum very strongly 
chitinized and (sznimus excepted) rough with 
reticulations. This dorsal scutum is really com- 
posed of two so intimately welded together as to 
be indistinguishable in nearly every species; but 
indications of the dividing line are sometimes 
visible in well-marked individuals, and always 
plain to see in swperbus and minimus. 


1. Dorsal scutum finely punctured, not reticulate MantNLUS. 
cs reticulate (at least in part) ... Bae 2 
2. Epistome with elongate undivided process 3 


a with forked process (usually on a forked 


base) wes vee ves o. eee tes eee 4 


eS) 


Ts 


114. 


115. 
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Base of the process rhomboid, apex shortly plumose Jongispinosus. 


No rhomboid base, apex not plumose longulus. 
Femur iv (@) spurred 5 
Spurs only on the second leg (@) 6 
Patella iv (¢) spurred super bus. 


Patella iv (¢) not spurred 


gladiator. 


All the dorsal setze simple curved acute 7 
Humeral setze, at least, clavate a 8 
Basal branches of epistome apically bifurcate pisentit. 
i fs simple glaber. 
All the dorsal setze clavate j tridentinus. 
Setze of the middle of dorsum simple or 0 9 
Tarsus iv with about 8 clavate plumose setze plumipes. 


Bs without clavate setze 


Macrocheles gladiator, sp. nov. 


marginatus. 


67. 


Length 1,080 p. Pale yellow-brown. Epistome similar 


to that of plwmipes, as is also the dorsal chaetotaxy 
(nearly all the sete clavate and minutely plumose) ; 
otherwise very different from that species as the 
ventro-anal scutum of the @ is very large and semi- 
circular, while the male has on femur iv a large 
curved acute spur with a blunt branch at its base. 


Ninebanks, in manure. 


Macrocheles superbus, sp. nov. 1800 p. 


Body parallel-sided behind the shoulders then much 

narrowed. In this posterior region the dorsal 
scutum leaves a wide margin. Sete few, all 
Ventral shield 


Femur iv and patella iv each with an 


clavate. reticulate, sternal not 
reticulate. 


No plumose setz on tarsus iv. 


Yorkshire (East 


acute spur. 


Lancashire (Grange—Bagnall). 
Riding, W. Falconer). 


Macrocheles marginatus, Herm. 66, 67, 68. 


A large and common species, conspicuous by the 
contrast of the dark dorsal shield with the very 
white body-margin which surrounds it. 
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Ubiquitous. Halbert records a variety /ettoralis for 
Ireland, probably a distinct species. 


116. Macrocheles plumipes, sp. nov. 67. 
Very like marginatus in general appearance, but the 
legs are shorter, especially the fourth pair. The 
dorsal shield is completely margined with clavate 
setee. Most readily distinguished by the tarsus of 
the fourth pair which is comparatively short (4 
times the length of the ambulacrum : in margenatus 
6 times), with only three simple acute spines, the 
rest, about 8 in number, being clavate and finely 
but conspicuously plumose. 


Ninebanks, in manure. 


117. Macrocheles tridentinus, Can. ° 66, 67. 
The only species with a@// the dorsal sete clavate. 
It is, I think, the J7. zervreus of Oudemans, but not of 
Halbert: certainly not ¢7dentinus, Oudemans ! 
Cheshire, Ireland. 


118. Macrocheles pisentii, Berl. 66, 67. 
Chopwell, from a nest of Hormica rufa. Ninebanks, 
moss. 


Cheshire, dead leaves. 


119. Macrocheles glaber, Miill. 66, 67, 68. 
Very abundant everywhere in manure, and almost 
always one of the passengers on Geotriupes, spp. 
and other dung-beetles, along with various nymphs. 
Berlese appears to identify it with dads, Koch, 
which I think is a mistake. Oudemans, on the 
other hand, seems to consider it identical with 
Berlese’s vagabundus! Though I have had 
thousands of females under my eye, I have never 
succeeded in capturing a male. This species and 
Flypoaspts bombicolens are the only (non-parasitic) 
Gamasids 1 have met with ‘travelling, when 
sexually mature, on insects, along with various 
nymphs. 
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Linked with the two preceding by the uniform shape 
and distribution of the dorsal sete; except the 
frontal pair which are slenderly clavate, all are 
acute and spinous, curved and appressed, three 
series on each side of the dorsal scutum and one 
marginal on the nude body—all of the same size 
except one on each shoulder which is larger. 
Process of epistome with lamellar base as in 
marginatus. Genital and ventral scuta contiguous. 


120. Macrocheles longispinosus, Kr. 66, 67. 


Similar to the next following species in the sub- 
circular form of the body and finer texture of the 
dorsal scutum. Marginal sete very slightly 
clavate, longer and more patent than in Zongulus. 


Yorkshire North Wales (Flintshire and Moel 
Siabod—Jackson). Ireland. It is probably quite 
general in moss of woods. 


121. Macrocheles longulus, Berl. 67. 


Ninebanks, at one of my carrion traps. 


Ireland (moss and rotten wood). 


122. Macrocheles minimus, sp. nov. 740 p. 66. 


Body oval, dorsal scutum oblong, with two lateral 
rows of clavate setz on either side and four fine 
bristles in a trapesium on the disk; one curved 
clavate scapular setz on each side and three sub- 
scapular ; vertical setze contiguous. Dorsal scutum 
yellow brown, very finely pitted. Genital shield 
without hyaline border, large co-terminous with the 
ventro-anal shield on a transverse line; the rest of 
the outline of the posterior scutum circular, widest 
near the middle. 


Gibside (R. S. B.) Female only. Leicestershire. 
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PACHYLAELAPS, Berl. 

Type: pectinifer, Cann. 

Process of epistome distinctive, more or less Y-shaped 
with a multidentate comblike terminal margin. 
Body oblong with parallel sides; dorsal shield 
smooth, undivided. ‘Tarsi (at least of legs ii) with’ 
one or more conical thick spines near the apex. 
Anal scutum of 9 separate. 


I. Teeth of epistomal comb contiguous acuminate ... J/ongisetis. 
x a basally free, more or less 
bifurcate a! S80 200 538 Pe ie Be 
2. Peritreme undulate’ ... Gs 500 ho ..  fossorius. 
as straight ae LD Lit as ae 3 
3. Teeth of epistome eight uniformly bifurcate ..  littoralts. 
39 fewer le 508 se .  pectinifer, 


123. Pachylaelaps pectinifer, Cann. ¢ 700 p, 2 800 p. 67. 
Anal scutum (2) discoidal but wider than long. 


Leicestershire, Flintshire. Ireland (a single female— 
var. magnus, Halbert). 
124. Lachylaelaps littoralis, Halb. ¢$ 819 p. 
Treland, maritime. 


125. Lachylaelaps longisetis, Halb. 2 793 p. 
Peritreme undulate. Anal scutum (2) longer than 


wide. 
Ireland, under bark. 


126. Pachylaelaps fossorius, sp. nov. 2 680 p. 
Broad oblong, slightly wider behind. 


Epistome terminating in a V-shaped pecten; the 
three central teeth broad bifid from the middle. 
Margin of epistome diverging immediately from 
the base of the pecten (z.¢., there is no long ‘ neck’) 
and finely denticulate. 

Ventral shields reticulate with large mesh; sternal 
with eight lateral setee, the front pair longer than 


the rest; genital more or less hexagonal with a 
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long strong spiny sete at each of the lateral angles, 
and a pair of smaller sete projecting over the 
anterior margin ; anal shield much wider than long 
with a setz at each lateral angle. ‘There are four 
spines flanking the anal scutum on either side, one 
only to the genital shield. No lateral scutellum. 

Ninebanks, under deeply embedded stones ; once 
only in moss. 


CYRTOLAELAPS. 
Type: zemorensts, Koch. 
Epistome with two lateral dentate lobes and a 
median bifurcate or penicillate seta. Two dorsal 
plates, or one deeply incised. 


1. Dorsal scuta 2 ... ae 000 000 at 06; 2 
One dorsal shield with lateral incisions a ais 5 
2. Dorsal shields overlapping on the median line .. herculaneus. 
AS quite separate ... ane 300 060 3 
3. Posterior dorsal shield emarginate behind ... as kochit. 
36 ‘4 rounded behind tee sa 4 
4, Space between the shields angular in the middle ...  Aumzlts. 
a as rounded in the middle ...  szemorensts. 
5. Lateral incisions wholly oblique ise ss ss cervvus. 
30 transverse, only oblique at the apex fraztsisalae. 
127. Cyrtolaelaps herculaneus, Berl. 66, 67. 


The largest species, which with Zochi and transisalae 
ascends to the sphagnum of the fells in West 
Allendale. Probably of wide distribution, but 
there are no records. 


128. Cyrtolaelaps nemorensis, K. 66, 67, 68. 
A small species common among grass and in moss 
of woods. 
Cheshire, Yorkshire, Lancashire, Cumberland, Flint- 
shire, Ireland. 


129. Cyrtolaelaps humilis, sp. nov. Oo 
Similar in form and size to memorensis of which it 
may possibly prove to be a variety though I have 

no reason for believing that it is. 
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Length (2) 700 ~; greatest breadth 480 p». Differs 
from all the other species in having the innermost 
tooth of the lateral lobes of the epistome smaller 
than the rest (two in number and about equal in 
size). The median seta is simply bifurcate. Dorsal 
scuta broad, leaving very little nude surface; the 
dividing space narrow and broadly V-shaped in 
the middle. Humeral setz fairly strong; the rest 
of the dorsal setee nearly uniform, nevertheless a 
little longer in front (especially on the frontal 
slope) and shortest on the hind margin ; all slender, 
acute. 

West Allendale, under stones. 

130. Cyrtolaelaps kochii, Trag. ; 66, 67. 

Harperley, Hylton, Fatfield (Bagnall). West Allen- 
dale, frequent among sphagnum and rushes up to 
2,000 feet. Flintshire, Ireland (Clare Island, a 
single female). 

131. Cyrtolaelaps transisalae, Oud. 67. 


West Allendale, not unfrequent among sphagnum, 
which appears to be its usual habitat. 

Westmoreland (Varty-Smith). Yorkshire, (Poly- 
trichum, W. P. Winter), Ireland. 


132. Cyrtolaelaps cervus, Kr. 66, 67. 
Gamasus ignotus, Geo. 


I believe this to be quite general, though records are 
few. 
Yorkshire, Ireland. 


HYDROGAMASUS, Berl. 
Type: giardi, B. & T. 
133. Mydrogamasus giardi, B. & T. 
Ireland (Dublin, rocks exposed by the tide). 


CYRTHYDROLAELAPS, Berl. 
Vype: Airtus, Berl. 


134. 


135. 


tel 


6 


353 


138. 


139. 
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Cyrthydrolaelaps hirtus, Berl. 
Budle Bay, not frequent. 
Treland. 

GAMASOLAELAPS, Berl. 
Type: exczsus, L. Koch. 

Gamasolaelaps excisus, L. K. 
Budle Bay, with the preceding. 
Ireland (Mayo, Dublin). 


HALOLAELAPS, Berl. 


Vype: glabriusculus, Berl. 


Halolaelaps glabriusculus, Berl. 
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68. 


68. 


66, 67, 68. 


Seahouses, Druridge Bay, Warkworth, Marsden. 


Ireland (Westport). 
King). 


Scotland (Firth 


Halolaelaps celticus, Halb. 
Bamburgh (Bagnall). 
Ireland (Westport, Howth). 

HAEMOGAMASUS, Berl. 
Type: hirsutus, Berl. 


Sternal shield diffusely hairy ... 


ms with 3 pairs of setee 
Ae deeply excavated behind 
i only slightly concave behind ..., 


Genito-ventral shield very convex laterally ... 


- aH much narrower 

Haemogamasus hirsutus, Berl. 
Swarms, as a rule, in moles’ nests. 
Lancashire (Silverdale, Bagnall). 

Haemogamasus nidi, Mich. 


INIEStS OGM MmOlessmatsy Occ: 
silvaticus. 


of Clyde— 


68. 


hirsutus. 
> @ 
oudentansit. 


2 


3 
27a. 


horridus. 


66, 67. 


67. 


Commonly on Jus 
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140. Haemogamasus horridus, Mich. 67. 


In West Allendale, I have seen this on Mus 
stlvaticus only. 


Scotland (Hebrides, Shetland—Hirst). 


141. //aemogamasus oudemansit, Hirst. 


On the common rat (Hirst). 


EURYPARASITUS, Oud. 
Type: ¢erribilis, Mich. 
142. Euryparasitus terribilis, Mich. 66, 67. 


A regular inmate of moles’ nests, and found occasion- 
ally on various rodents. 


[GAMASOIDES, Berl. 
Gamasoides bispinosus, Halbert. 
Ireland, in moss. 


If correctly diagnosed, this should be the ‘coleoptrate’ 
nymph of some species of Gamasus, known or 
unknown]. 


GAMASELLUS, Berl. 
Type: falciger, Can. 
143. Gamasellus alienus, sp. n. 67. 


2 950m (breadth Soon). Clavate setae 8-2 humeral, 
2 posterior, 2 on each scutum, each about troop in 
length. The nymph appears to be Asca affinis of 
Oudemans. 


West Allendale ; moles’ nests, and in moss. 
143a. Gamasellus rubicundus, sp. n. 67. 


Differs from a/zenus in size (2 800n) ; in colour, which 
is vinous red; and the epistome ends in two little 
incurved horns. 


Ninebanks ; females only, under a dead fowl. 
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OLOGAMASUS, Berl. 


Type: calcaratus, Koch. 


1. Sternal shield divided by a transverse line .., ..  tnornatus. 
ap not so divided ... od 30 sh 2 
2. Fermur ii (3) with long acute spur ... 500 ... pollicipatus. 
59 short obtuse spur ... 500 .. calcaratus. 
144. Ologamasus calcaratus, K. 66, 67, 68. 


Red-brown. The female (of all three species) is 
similar to O/olaelaps, the male narrower. 
Quite general, in moss. 


145. Ologamasus pollicipatus, Berl. 66, 67, 68. 


Yellow-brown. Apparently very variable, and Berlese 
tabulates several varieties which at present I cannot 
undertake to identify with any certainty. 

Abundant everywhere, in moss. 


146. Ologamasus inornatus, Berl. 67. 


Not difficult to separate from the preceding; but 
whether it is really specifically distinct, I do not 
know. Like Berlese I have failed to turn up a 
male. 

West Allendale, moss in woods, rare. 

Cumberland, Ireland. 


PERGAMASUS, Berl. 

Type: crassipes, L. 

A miscellaneous assortment, but only one sub-genus 
(Amblygamasus, Berl—type: septentrionalis, Oud.) 
has been put forward, while a/festris, hamazus, and 
robustus are each typical of a group of at least 
equal value. There should therefore be 4 sub- 
genera—or none. 


gi. Amblygamasus, Berl. 

Body of both sexes piriform, rostrum very prominent, 
cuticle polished and smooth. Femur ii of ¢ 
crassate but spurless. Colour ruddy brown. 

The only British species is septentrionalis. 
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gi. Pergamasus, proper. 
Body of both sexes piriform, cuticle conspicuously 
reticulate and rather rough. Femur ii crassate 
with a strong falcate spur: patella ii with a 
prominent apical spur or branch projecting inwards 
and forwards. Colour ruddy brown, rather dull. 


1. Epistome 5-dentate ... ae ae Aiba soo GAURI APD. 
i 3-dentate  ... sae 000 ans ee 2 

2. Patella ii (¢) with thick L-shaped process below... alpestris. 

99 without this process ... ond we = CON LE. 


Also, probably, processiferus, diversus, lapponicus. 
gil. Paragamasus. 
Body oblong, more or less parallel-sided in both 


sexes. Ped. 11 as in section ii, but without the 
patellar spur. Colour pale yellowish brown. 


1. Main spur of femur ii (¢) very large truncate ....  robustus. 


‘a ne not truncate 500 pre 2 


Accessory spur of femur ii (¢) as long as the main 


spur 200 ca¢ minor. 
. . shorter 1c oad 5 
3. Accessory spur of femur ii (@) truncate... 2 UNCLE. 
acute slender ... runcatellus. 


Siv. Plesiogamasus—type: hamatus. 
Body of male narrow oblong, of female rather 
piriform. Ped. i1 of male only slightly crassate, 
all the spurs more or less cylindrical. Colour very 


pale. 
1. Body of male constricted in the middle nbc ... parvulius. 
5 without constriction ... soe ...  Aamatus. 
147. Pergamasus crassipes, L. 66, 67, 68. 


Ubiquitous ; of Gamasids found at large, by far the 
most frequent. 

Var. longtcornis, Berl., with elongate patellar spur is 
very common in the north of England. Also two 
or three other forms with variations of the patellar 


148. 


149. 


150. 


I5I. 


152 


153: 


154. 


jis 


156. 


Lae 
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spur, especially a small spring form (g 1 mm.) in 
which this spur is hardly visible from above. 

Pergamasus alpestris, Berl. 66, 67. 
The local form is var. alpinus, Berl. Common. 


Ireland, a single ¢ in moss. 


Pergamasus coniger, Hull. 66, 67. 
Exceedingly near a@/gestris : perhaps only a variety. 


Yorkshire, Lancashire, Flintshire. 


Pergamasus processiferus, Halb. 742 p. 


Ireland, in moss. 


Pergamasus lapponicus, Tras. 


Ireland, frequent in moss. 


Pergamasus adiversus, Halb. 


Ireland, under stones. 


Pergamasus robustus, Oud. 66, 67, 68. 
A very common species. 


Ireland, common. 


Pergamasus runciger, Berl. 66, 67, 68. 
Common, gregarious. 


Ireland (also var. armatus, Halb.) 


Pergamasus runcatellus, Berl. 66, 67, 68. 


Birtley, Hylton, Waldridge Fell, West Allendale, 
Newham Bog. Yorkshire, Cumberland. Ireland 
(apparently not common). 


Lergamasus minor, Berl. 
Lancashire. 

Pergamasus parvulus, Berl. 66+ 
Gibside; West Hartlepool. 
Ireland (also var. dilatatellus, Berl.) 
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159. 


Oo 
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Pergamasus hamatus, Koch. 67. 


Under deeply embedded stones, West Allendale ; 
males and females in March. The long narrow 
body of the male makes it very conspicuous. It 
is extremely probable that the @ described by 
Berlese is not the 2 which I find with hamatus @. 
The habitat is peculiar, the only other Gamasid 
found there normally is Rhodacarus pallidus. 


Pergamasus septentrionalis, Oud. 66, 67, 68. 
Usually in moss of woods. 
Cheshire. Ireland (var. norvegicus, Ber).) 
GAMASUS, Latr. 
Type: coleoptratorum, L. 


Si. Gamasus, proper. Labial cornicles on a tubercular 
base. ‘Tarsi not spined. 


Species: coleoptratorum, kemperst, lunaris, consanguineus, 
fimetorum, hortivagus, anglicus, bombianus, stygius. 


Si. Lugamasus. Labial cornicles sessile. ‘Tarsi with at 
least one spine. 


Species: zmmanis, kraepelint, magnus, cornutus, trouessart., 
oudemanst, nidicolens, fucarius. 


Epistome with many teeth (laterally at least) 2 
5 undivided, or 3 lobed, or with 2 or 3 or 5 
teeth ... ae ies sie B00 re ae 5 
Epistome with a long central spine ... 3 
Central spine similar or sub-similar to the rest... 4 
Femur i (¢) with bifurcate axillar tubercle .. = anglicus. 
i with undivided axillar tubercle ben (PULOIUS 
Length exceeding 2 mm. on coe 208 we = tmants. 
ap Wbatelese BMS O04 590 hers £5 ... trouessartt. 
Body piriform, dorsal setze thickened 40¢ 900 6 
Body elliptic or more or less parallel-sided ... Sac 4] 
Dorsal setze uniformly rod-like 500 wee) RCOMILILELESs 
op short, deflexed, distally ieneeolate .- nidicolens, 
Setze of posterior scutum equal and similar ... tee 8 


A a dissimilar (obviously) ... II 


Io. 


We 


12. 


160. 


161. 


162. 


OB 


164. 


165. 


166. 
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Epistome 5-dentate ... soc ss og ... hortivagus, 
i. 2-dentate ... vie en ise .. wasmannit. 
“4 3-dentate é site 9 
Epistome constricted behind the lobes 500 ... kraepelinit. 
A not constricted B66 Bap bod ee 10 
Humeral spines obtuse 000 pod 000 ... coleoptratorium. 
“0 acute ... seis p00 oo 000 MALNUS. 
Some clavate setze on hind margin ... i ..  hempersit. 
No clavate setee anywhere... ase 300 68t 12 
Epistome 3-lobed oa S00 aie 30 ... bombianus. 
Epistome deeply 3-dentate ... 508 560 500 13 
Setze of vertex 2, fairly long ... 600 500 .. fumetorunt. 
Setze of vertex 4 short... is ae ape woe CONSANLUINEUS. 
Gamasus kempersii, Oud. 68. 


Seahouses, on the rocks. 
Treland. 
Gamasus lunaris, Berl. 66, 67. 
Usually in manure. 
Cheshire. Ireland (coast). 
Gamasus fimetorum, Berl. 66, 67, 68. 


Common everywhere ; not confined to manure heaps. 
Lancashire, Yorkshire, Cheshire, Ireland. 


Gamasus consanguineus, Can. 67. 
West Allendale; a few from a stack-bottom. 
Gamasus coleoptratorum, L. 66, 67, 68. 


Common everywhere; adults usually on manure, 
nymphs at large or passengers on beetles (especially 
Geotrupes spp.) 

Gamasus hortivagus, Berl. 67. 

West Allendale, adult in barn refuse. Nymphs on 
beetles. 

Ireland (Gamasozdes spinipes, Halbert). 

Gamasus anglicus, sp. nov. 1,200 p. 66, 67. 


g. Second leg very thick ; femoral spur long, tapering 
blunt, axillar tubercle bifid; a small patellar 
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process, and a large conspicuous one on the tibia, 
wedge-shaped. 


Yorkshire (W. Falconer). Lancashire (Rev. S. G. 
Birks). 
167. Gamasus nidicolens, Hull. 1,700 p. 67. 
9. Body piriform; anterior scutum triangular with 
long sete ; posterior rounded, leaving a very narrow 
border all round: no space between the scuta. 


Spines of posterior scutum and margin short 
flattened lanceolate. 


Nests of Bombi, West Allendale. 
168. Gamasus bombianus, Hull. 1,500 p. 67. 


Found in nests of Bombus smtthianus and JB. 
pratorum in West Allendale. 


d. Hirsute with spiny sete. Second leg very thick, 
with stout femoral spur and short broad patellar 
process ; tarsus with two strong spines within, one 
basal, the other near the middle. 


9. Body oval; anterior scutum pentagonal, concave 
before and behind the shoulders, with ten long 
spiny sete ; posterior scutum oblong, short haired, 
leaving a wide margin. 


169. Gamasus wasmannii, Oud. 67. 


West Allendale, two females on separate occasions 
under stones. 


170. Gamasus loricatus, Wankel. 


Middlesex ; nymph on the brown rat (Hirst). Scot- 
land. 


A species unknown to me. 
171. Gamasus magnus, Kr. 66, 67. 


Appears to be local. Fatfield, Birtley; West Allen- 
dale. 


Ireland, in moss, 


172. 


ig iee 


174° 


175. 


WIZ 
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Gamasus immanis, Berl. 68. 


Littoral. Bamburgh (Bagnall). 
Lancashire (Furness, Bagnall). Ireland, Scotland 


(King). 
Gamasus trouessartii, Berl. 68. 


Littoral. North Sunderland, Budle Bay. 
Lancashire (Bagnall). 


Gamasus kraepelinii, Berl. 67, 68. 
Ninebanks, on a dead fowl. Bamburgh, on a dead 
rabbit. 
Ireland, on decayed fungi. Scotland (Isle of May, 
Evans.) 
Gamasus cornutus, Can. 66, 67, 68. 


General and common in grass, &c. Pale yellow- 
brown, piriform, with many rod-like sete. 
Ireland (one ¢ only, under bark). Scotland (Evans). 
Gamasus oudemansii, Berl. 67. 
West Allendale, in moles’ nests. 
Gamasus stygius, sp. n. 67. 


Length of both sexes about 1,100 ; nymph very 
little smaller. Colour of body and scuta dull 
whitish. 

@ broad elliptic oval, not shouldered; posterior 
scutum leaving a narrow margin all round, anterior 
strongly convex in the middle behind, both evenly 
covered with rather spiny setze of uniform length, 
as also is the exposed body margin, the two 
humeral setze only about twice as long. 

é narrower ; dorsal setze longer and denser ; epistome 
with one ligulate lobe rounded at the apex 
minutely denticulate at the base and with one or 
two lateral denticles; setz of the legs (both 
sexes) spinous and long, especially on the proximal 
joints. 
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Nymph similar in form to the 9; but with posterior 
scutum shorter and straight in front, not con- 
tiguous to the anterior; dorsal sete longer, 
especially the humeral pair; scuta red brown. 
Epistome (like that of the 2) of three acute lobes, 
the median much the largest. This nymph is in 
all probability the Poecdochirus carabi of Canestrini. 
It travels in a fasting state on Vecrophorus, spp., 
but feeds rapidly on reaching carrion, becoming 
considerably distended. Adults appear within 
twenty-four hours of the arrival of beetles carrying 
the nymphs. 


Ninebanks, on dead birds and mammals exposed as 
traps. 


178. Gamasus fucarius, sp. n. 67. 


Of the same size and general appearance as 
G. nidicolens, but the dorsal sete are simply 
spinous and not flattened. The two occur together 
with various species of Lombus, and in spring the 
female bees almost invariably carry a considerable 
number of nymphs. All bee-borne nymphs are 
doubtless included under the fucorum of De Geer 
and most subsequent authors, but the form named 
bomborum by Oudemans probably belongs to 
nidicolens, and his saublerraneus (ex Muller) to 
bombianus, while the remaining form (with tri- 
angular posterior scutum) may be assigned to the 
present species ; but I have no definite proof of 
these collations. 


Fucarius &@ is much smaller than the female. The 
femoral stridulatory spur is very stout, and con- 
stricted at the base without accessory tubercle, 
unless that is represented by a branch on the 
distal side. ‘Tarsus ii has two strong inferior 
spines, one basal, the other about midway (see 
fig. 37). 
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DESCRIPTION OF PLATES. 
PLATE I, 
Cillibano dinychoides, dorsum. 
” On) posterior margin of venter, 
virgata, dorsum. 
50 8 ventral plates and epigyne. 
Urodinychus reticulatus, dorsum. 


a9 


90 6 peritreme. 
an luctdus, dorsum. 

a »»  peritreme. 

be) 59 epigyne. 

a roseus, dorsum. 

5 = epigyne. 


Cillibano catula, dorsum. 
30 » Outline of epigyne. 
Urodinychus minusculus, dorsum. 


sa x outline of epigyne. 
“3 sartor, dorsum. 
Urodinychus tectus, epigyne of British example. 
on »  epigyne, according to Kramer. 


Dinychus bisetis, dorsum. 


ss vartismithit, dorsum. 


Dendrolaelaps bicornis é, posterior margin of dorsum. 


BS 5 é nymph, posterior margin of dorsum. 
PLATE II. 
Macrocheles superbus, dorsum. 
<i x part of fourth leg of male. 


gladiator, part of fourth leg. 


i op humeral trichome. 


ae A epistome. 
‘plumipes, epistome. 


os glaber, dorsum, 


46 minimus, dorsum. 


Gamasus anglicus &, dorsum. 


» >»  , dorsum. 
Re Serhan tansiseien 
an », 6, Stridulatory spurs of second leg. 
3 Jucarius 8, dorsum. 
» 9 2, dorsum. 


4, stridulatory spurs. 


99 99 
Pergamasus coniger @, mandibles, 


fe) ; mandible. 


99 99 


4, stridulatory spur. 


99 20 


60. 
61. 


SI. 


DESCRIPTION OF PLATES 


Pachylaelaps fossorius, epistome. 
56 5 Q, ventral and anal plates. 
Hypoaspis nitidissimus, 9, genital and anal plates and lateral scutella. 
Cyrtolaelaps humilis, dorsum. 
Ameroseius ingens, dorsum. 
Seiodes punctatus, dorsum. 


PLATE III. 


Rhinothrombium inopinum, dorsum. 
Achorolophus porcinus, dorsum. 


96 falconerii, dorsum. 
oA 55 dorsal trichome. 
50 0 trichome of leg. 
59 o extremity of palp. 
Rhyncholophus regalis, extremity of palp, 
a phalangioides, extremity of palp. 
Pe penminus, extremity of palp. 
BS regalis, dorsal trichome. 
55 phalangioides, dorsal trichome. 
se penninus, dorsal trichome. 
Be pachypus, dorsal trichome. 
Belaustium vittatum, dorsum. 
5 harrisonti, dorsum. 
55 5 dorsal trichome. 
Ap tardum, dorsal trichome. 
8 scopularium, dorsal trichome. 
33 A fore-leg. 
<5 miniatum, fore part of crista. 
i PA posterior margin of dorsum. 
a0 rubripes, fore part of crista. 
9 », posterior margin of dorsum. 
Rhaphignathus sphagneti, dorsum. 
5 * dorsal trichome. 
BS a aredations of dorsum. 
Eupodes clavifrons, Can., dorsum. 
re a humeral trichome. 
aS 3: frontal trichome. 


Bdella lignicola, Can,, dorsum and palp. 
>» 9 palp. 
»,  wiulgaris, var. maritima, palp. 
,,  capillata, mandible, according to Kramer. 
5 lacustris, mandible. 


Rhagidia muscicola, dorsvm and legs. 


OHM Olan Vege Lela aL 


C., ew 


Ti 


/ 


eons Vat. L7st. Soc. NV. D. & 1 


ue 
yu? a 


2 


oP) 
29 gas 


%. E. Hill del. 


L 


D 


NEW GAMASI 


Pe = 


i 


\ : il A be 
het = 
A bse 
x 
~ 
1 
- 
, 
y 
. - 
7 - 
- 
7 
. 


¥. BE. Hull del. 
: NEW GAMASID. 


maaseNate fiist. soc, V., D. & VC. New 


Sere LOA, 


Jb, SLL 


¥. BE. Hull del. 
NEW THROMBIDIIDA. 


Die tare 
ee 
ny 


A SURVEY OF THE LOWER TEES MARSHES 89 


A Survey of the Lower Tees Marshes and of the Reclaimed 
Areas adjoining them. 


By J. W. HEsLop Harrison, D.Sc. 
l—INTRODUCTORY. 


The work outlined in the present paper was undertaken for 
a variety of reasons, but none was more pressing than the 
obvious need of determining the salient features of the existing 
Flora and Fauna of this section of South East Durham before 
the projected industrialisation of much of the area had 
exterminated everything. Of great importance, too, was the 
necessity of comparing the present vegetation with what had 
been recorded a century ago in such works as Brewster’s 
History of Stockton (1829) and Sharp’s History of Hartlepool 
(1818). 

When first planned, the work was intended to follow 
ecological lines, both experimentally and otherwise. This 
plan had to be abandoned immediately owing to the necessary 
restrictions placed upon photography and map-making when 
war broke out. Now, I have left the district permanently, 
and all hopes of continuing my labours in brighter days have 
vanished. From this it will be seen that, whilst offering many 
facts of value to the ecologist, my work will prove more 
interesting to the student who approaches the subject purely 
from the floristic standpoint. 


I1—GENERAL CONSIDERATION OF THE AREA. 
Topography, etc. 

As a whole, the drainage basin of the river Tees has an 
extent of some 760 square miles, but of this only the com- 
paratively small area lying immediately to the north of the 
river near its mouth, and extending inland to Billingham has 
been surveyed ; this area covers 14} square miles. 


Geologically, this nook of South East Durham is of Post 
Glacial origin, and briefly its development took the following 
course. Soon after the close of the Glacial Period, the Tees 
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and many minor streams emptied themselves into a broad and 
rather complex common estuary, extending far inland, and 
including the valleys now traversed by Billingham Beck and 
others adjacent ; it is even possible that some of the low-lying 
flats of Mid-Durham formed part of the same system. Be that 
as it may, with the freeing of the North Sea from ice, far reaching 
changes took place. Owing to the southward trend of the 
tidal stream in the North Sea, in conjunction with the inability 
of the somewhat sluggish Tees to carry away the silt borne 
inward by the sea, enormous deposits of marine warp, which 
form no inconsiderable part of the sandy and muddy flats 
surrounding Tees Bay, were laid down as well as small 
portions further up the river. Aided by the impeding action 
of these deposits, a gradual backward filling up of the arms of 
the old estuary occurred, thus originating the tremendous 
stretch of alluvial soils now present; these are composed of 
sandy clays, heavily impregnated with magnesium and calcium 
carbonates washed down by the streams from the Magnesian 
limestone. 


In thickness, these clays, and any boulder clay present, 
average a hundred feet. Beneath these lie Red (and occasion- 
ally Grey) Marls and the New Red Sandstone which share 
between them somewhat irregularly a further thickness of 
1,000-1,500 feet. In the vicinity of Middlesbrough, and ex- 
tending under the river to Greatham, these are further followed 
by a layer of roo feet of rock salt which, however, does not exist 
far inland as it appears to form a saucer-like deposit, thinning 
out rapidly in all directions; borings indicate its complete 
absence under Billingham and Norton parishes. 


It must not be supposed that with the cessation of the 
greater silting-up movements just described that the flats 
assumed characteristics approximating in any way those of 
to-day; such a view is far from harmonising with the facts. 
Various borings near Middlesbrough, revealing the presence 
of peat beds, tell us very emphatically of far reaching changes, 
the causes of which we can only guess at, and the magnitude 
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of these changes is confirmed by the presence of enormous 
sub-fossil oaks of (geologically speaking) recent age. Further, 
physical changes acting in the reverse direction from these, 
are hinted at by the great masses of somewhat recent oyster, 
mussel, and cockle shells lying at no great depth and even on 
the surface in Greenabella Marsh. 


Two hundred years ago, the sandyestuary, with the mud flats 
known locally as “slems,” had an area approaching fourteen 
or fifteen square miles. If attempts had previously been made 
to reclaim portions of this tract they were of no significant 
extent. The first really valuable reclamation attempted was 
that of Saltholme and Cowpen marshes in 1740, this being 
brought about by building a solid earth wall skirting Greatham 
Creek, aided by one striking in a southerly direction from it. 
Over a hundred years later, the erection of a massive slag 
wall has completed the good work, resulting in all, in the gain 
of about 26,000 acres of former salt marsh, now utilised* as a 
valuable grazing ground for numerous cattle, and in part as 
the site of valuable iron and salt works. 


Although the salt industry in its modern guise only dates 
from 1862, when Bolckow and Vaughan, in boring for water, 
struck the rock salt, it 1s a very ancient one locally, as the 
name Saltholme indicates. Moreover, in documents dating 
from the 14th and rsth centuries, frequent references point to 
the manufacture of considerable quantities of salt here; very 
probably brine springs and sea water were used as sources. 

Relics of the old salt works are visible on all of the marshes 
in the form of more or less irregular mounds which, until I 
had grasped their precise import, puzzled me not a little. 


If one glances at Hewitt’s (1832) Chart of Tees Bay, these 
reclaimed tracts are represented as being intersected by 
numbers of small streams; even at that early date this was 
incorrect, as the earth wall had completely deprived most of 
these of direct access to the sea. Obviously, for the landward 


* This year (1918) extensive portions are being ploughed up in order to 
grow grain and other food crops, 
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section of his chart, Hewitt was relying on some earlier one. 
By this barrier great bodies of water, infinitely greater than 
one would suspect from the chart, bearing the aspect of long 
narrow lakes came into being. These are the several “ fleets ” 
which form an interlacing system of channels so intricate as to 
render it difficult for the uninitiated to extricate himself, and 
render Saltholme and Cowpen Marshes so interesting. They 
are the home of countless birds and dragon flies. More com- 
plete study of these and their ultimate passage into “stells ” 
will be reserved until Saltholme Marsh is considered in detail. 

North of Greatham Creek, the erection cf the slag wall has 
had parallel effects in isolating sheets of water in Greenabella 
Marsh ; these, however, are neither so deep as the Saltholme 
Fleets nor have they lost their original saltiness for, by perco- 
lation through the slag wall or otherwise, they still obtain 
constant supplies of salt water. 

Striking across the marshes, now passes the new road to 
Hartlepool; certain portions of this, however, are of some 
age. For long stretches on the Saltholme side, this is followed 
by a drainage ditch or lode into which drain secondary lodes 
which in turn are fed by “ stells,” sometimes, but not always, 
continuous with the main fleets. When first surveyed, the 
new road, where it struck the earthwall, followed it. Now it 
swings somewhat abruptly to the east to cross Greatham 
Creek by a substantial iron bridge, thence traversing Greena- 
bella Marsh and on to Seaton Carew. Enclosed between the 
abandoned section and the road as it actually exists, is a 
triangular patch of ground of some botanical importance as 
will appear later. 

Between the Creek and the wall with its westward con- 
tinuation, is the saltmarsh proper, displaying all the phenomena 
of primary and secondary marsh with their more or less active 
or decadent sets of “pans.” A similar wall cuts off another 
' salting on the north side of the creek, although this is not so 
perfect in its development, and further, is hopelessly spoilt by 
the picturesque “house boats” of the numerous “ gunners” 
who live here during the week-ends. 
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Greatham Creek itself is a deep cutting (with steep slimy 
sides which render it very dangerous) driven through the 
boulder clay by the tidal drive. As we walk up its banks, it 
gradually assumes the appearance of an ordinary beck ; as it 
does so, the vegetation loses its halophytic nature by degrees, 
and we see instead the ordinary plants of the streamside. 


Leaving now the saltmarshes and the adjacent areas, we 
must consider the other ground included in the survey. 
This is that portion of Billingham and Norton parishes 
enclosed in the small square in Fig. 1, and shown on a larger 
scale in Fig. 3, representing alluvial flats formed by the filling 
up of the old valley of Billingham Beck and now known as 
Billimgham Bottoms. Here, as elsewhere, man has stepped 
in and by his interference changed all. Instead of enormous 
stretches of fenland differing in little from that of East Anglia, 
such formations are restricted to a few score of acres which, 
fortunately enough, retain to some degree their primitive con- 
dition. These, however, do not comprise the only ground to 
be studied for we have the beck itself, fringed by the many 
water meadows which arose after the cutting of the first 
drainage lodes ; all of these meadows lie at an average height 
of 10 feet above sea level. On their south side there is a 
sharp sudden rise to the 25 foot contour line along which 
stagnates (I almost wrote flows !) the old mill race which used 
to feed Norton Mill. This, as well as the marshy slopes, are 
not without interest. 


Intersecting the Bottoms runs the Stockton and Hartlepool 
Railway line, to the east of which flourishes a productive 
osier bed locally termed the “ Willow Garth.” This is of great 
age as it is referred to in Brewster’s History of Stockton. 
Portions of this “ holt” (whether by reversion or as an original 
feature I know not) still display fen characteristics. 


Much of the land adjoining the Beck is capable of being 
flooded, and is so treated deliberately when there are prospects 
of long continued frosts and the consequent skating. 
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Climate, etc. 

As is usually the case on the north-east coastal area, the 
coldest months are January and February, the warmest July 
and August. In the first-named month the average mean 
maximum temperature for the last ten years has been 45'5° F., 
and the average mean minimum 33'8° F. Similarly, over the 
same period, the average mean maximum for July has been 
67°7° F., and the average mean minimum 51°9° F. The rain- 
fall for the area is surprisingly slight, the average for the past 
ten years having been 24:92 inches per annum. The average 
number of rainy days per annum has been 175, the yearly 
totals varying between 165 and 214, and most of them very 
near the former figure. 


11.—BILLINGHAM BOTTOMS. 


The Trollius Bog. 

Description—The name “ Trollius Bog” was, in default of 
a better, bestowed upon it by myself as indicative of the (for 
such a low lying area) unusual plant dominating its vegetation 
over considerable sections ; as most of us who have worked 
in, and learned to love the locality call it nothing else, the name 
will suffice. Whether the appellation “bog” is justified is 
quite another maiter, for the low annual rainfall, combined 
with a water supply rich in calcium salts, is not such as con- 
duces to the development of true bogs; the fact remains that 
we use it. 


The soil is a clay very rich in calcium and magnesium 
carbonates with a slightly higher percentage of iron than the 
usual. As was to be expected, the water content is always 
very considerably above the average. Still one must note 
that we have every stage of transition between soils no wetter 
than those of a fairly well drained pasture and those constantly 
under water. With such a choice of moisture conditions one 
cannot wonder at the excessive richness of the vegetation and 
the unexpected stragglers derived from diverse sources. 


In shape, the “ bog” is a long narrow strip lying just north 
of Billingham Beck toward the western boundary of Billingham 
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parish ; its limits may be regarded as the 25 foot contour line 
on the north, and on the south, as a lode or runner following 
more or less exactly that of 12 feet. This lode, which I call 
the South or Upper Lode, falls into the Lower Lode, and this, 
in turn, runs into the Beck. 


Crossing the marsh almost due north and south, are one or 
two traverse drains, too narrow to be dignified by the title 
“lode,” and of too little capacity to be of great value in drain- 
age. Linking these up east and west, is a further small ditch, 
likewise of no value as a drain, but of great significance in 
dividing the marsh into two sections, a high level marsh and 
a slightly lower one, the dividing line following the contour 
line of 18 feet. 


North, east and west of the marsh, we pass abruptly into 
cultivated land, whilst on the south the break of the lode 
merely separates us from the rich water meadows, which, 
although intersected by the Lower Lode, stretch right down to 
to Billingham Beck. 


Winter and summer, viewed from a distance, the Zrol/ius 
Bog bears a dull uninteresting aspect owing to the obtrusive- 
ness of the predominating Monocotyledonous components of 
the plant communities. However, when the reeds flower, the 
gently swaying heads of the purple-flowered Phragmitis are 
not without a certain sombre beauty which becomes even 
striking when the reeds, massing themselves in an isolated 
“island” tower high above the various Funcz and their 
associates. Nor do the seasonal colour changes appear great 
from a distant viewpoint ; in winter the tall dead reeds with 
their yellow brown tints blot out everything just as successfully 
as the yellow green of the leaves, mingled with the brown of 
the dying tips, do in summer. 


But a closer approach alters everything; even the swaying 
reeds, with their streamer-like leaves waving to and fro under 
the influence of the prevalent easterly winds, present a novel 
and pleasing sight to us dwellers in the North Eastern counties 
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where reeds are very far from being familiar factors in the 
landscape. And their novelty becomes only the more vivid 
as their setting gradually passes from the gold of the spring- 
time Marsh Marigold and Celandine to the lemon of the 
Globe flower, yielding in its turn to a tangle of blues, pinks 
and purples derived from Orchids, Scabious, Valerians, 
Willowherbs, Ragged Robin and the like. These are 
succeeded for one only too brief week by the delicately 
moulded Grass of Parnassus with its greeny white, replaced 
in the end by the yellow of the Fleabane. Hours could be 
spent in describing all these changes, which I have followed 
week by week as the year swung round, without exhausting 
them, so I must hasten to a more particular description of the 
plant communities. 


The Flant Communities. 

An accurate mapping out of the various associations quickly 
forces itself upon one as being of an intricate, nay even 
impossible, nature, a state of affairs brought about by two sets 
of circumstances. In the first place, owing to varied choice 
of moisture conditions offered, coupled with the effects of 
periodic human interference in the way of firing and cutting 
the reeds, in many places other than the reed beds, dominant 
species occur in every possible proportion mingled with 
associates of diverse types and in equally baffling percentages. 
The second disturbing factor arises from the fact that the 
deep water of the lode is so sharply cut off from the marsh 
by the embankment that one is at a loss in deciding whether 
we are to regard the whole as one, z.¢., the MARSH FORMATION, 
or to look upon it as two, the reeds forming a definite element 
of the Aquatic Formation. Although in all probability the 
Reed Swamp is truly transitional, it seems advisable in view 
of its standing constantly in a fair depth of water, added to the 
obvious connection with the vegetation of the lodes, to treat 
it as an essential feature of the AQuATIC FORMATION. 


We have therefore to deal with two formations (1) The 
Aquatic FormaTion, (2) The MarsH Formation. 
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@) THE AQUATICY FORMATION. 

The Upper Lode provides us with a closed shallow water 
association of no great complexity for, probably owing to 
repeated efforts to clear it, rendered nugatory by the small 
fall and consequent stagnant nature of the water, we find 
generally an association of the following* composition domi- 
nated by Lemna minor and L. trisulca:— 


LSTA, TONUITVOTP — Gaocoosoandooobaea0ne cad Apium nodiflorum...........0065 0 
Lig (HAISTKOE, 26:1500500000 6000000 paanand cul Nasturtium officinale ......... if 
Scirpus lacustris ........+4. abuonbo FF No SIANTVESWHE codecdpsoocos0cc0b0K0 r 
Callitriche spp. ......... soouepob0Gen jf Alisma plantago-aquatica ... 0 
Phragmitis vulgaris ,...... 00000000 ld Potamogeton pusillum......... 0 


The Reed Swamp. 

Following this, and isolated from it by an embankment (the 
vegetation of which will be considered below), we encounter a 
reed swamp association of a well developed type occupying a 
band of varying width throughout the length of the “bog.” 
Viewed from the slope to the north, this Pragmztzs transition 
association seems to bear the aspect of a sharply defined 
homogeneous community—a view not inconsistent with the 
facts to a large extent. Closer examination, however, 
demonstrates that fairly successful attempts have resulted in 
the infiltration of forms, more at home in the typical marsh 
associations, even to the very midst of the association in its 
purest form. 


Whilst Phragmitis vulgaris remains dominant throughout, 
the debatable border between the attacking marsh and the 
(probably) decadent reed swamp seems more properly to 
appertain to the marsh, and will be treated as an integral 
portion of such. 


As one examines this swamp, one cannot but wonder at 
the marvellous way in which Caltha palustris and Ranun- 
culus Licarta complete their life history before the reeds 

* The symbols for frequency are :—d, dominant; sd, sub-dominant ; 
cd, co-dominant ; f, frequent; 0, occasional; a, abundant; 7, rare; ur, 
very rare; la, ld, lsd, etc., locally abundant, locally dominant, locally 
sub-dominant, etc. ; 77, rather rare. 

G 
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interfere. They flower before the latter commence to grow, 
and Ca/tha ripens its seed before the spreading leaves cut off 
the hght supply. Ranunculus Ficaria rarely, if ever, seeds, 
but increases vegetatively in a very vigorous fashion. 


A further source of wonder to one is the marvellous manner 
in which Oenanthe fistulosa maintains itself. Its first leaves 
are necessarily produced in water, and consequently are very 
finely segmented. Before typical aerial leaves can appear, 
the plant is completely shaded by the Phragmitis leaves ; yet 
it flowers and ripens seed almost destitute of foliage ! 


Of the association the following is the average composition : 


Phragmitis vulgaris .............. @ Rumex Hydrolapathum ...... r 
@althaypalustaSmmeeeeaecerascers a Iris pseudacorus ...,..,0s0008 0 
Ranunculus Ficaria ..... ......... a Carex riparia........ eeeucen ane va 
Syouraca, Willamenaes,  adoascassecoan oot IE) Ko WESICATE), © coacoascanctooad0080e 0 
Oenanthe fistulosa ..........04... eG iteraciliseenee nou oonseh sade » Oo 
Mentha aquatica ..... Sad spsco0e6 4 @ C. paludosa ...... de) Sodudhjopue Gaye 
Epilobium hirsutum........+...... 0 Equisetun limosum ............ 0 
Myosotis palustris........ seteoootsod jf  Hypnum cuspidatum ......... Wa 
Polygonum amphibium ..... ... f  Hypnum aduncum 

Galiumppalusivemeestaieracrertsr a var. pseudofluitans ..... Waa 
up pUnis MVM SATIS ae yecce eee la Aulacomnium palustre,........ i 


At one station in the reed swamp, a slight elevation 
surrounded by an intensified depression occurs; here a sub- 
association dominated by Phalaris arundinacea holds posses- 
sion. So like the association just described is it, that it tempts 
one to classify it as a consocies rather than an association. 
However, slight though important differences are manifested 
and justify the latter classification. 


The following is the list of associated plants :— 


Phalaris arundinacea ............ a Myosotis caespitosa ........+... 0 
Spiraea Wilmariaeenesa) aes teneeee ld Iirisipsendacanusmyssse eee ee r 
Calthaypalustiaste.nvebweersceneataee Fe) (Garexicracilis eawerceseen , 
Cardamine pratense............... ff Equisetum! palustresinsssmatsaey 
Mentha aquatica ......0+..0-ccs0 Wf Hypnum cuspidatum ......... / 


Myosotis palustris,...,...seseceeers 0 Mnium affine, var. elatum ... /a 
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(2) THE MARSH FORMATION. 


To disentangle the crowded mass of species encountered 
in the marsh and classify them in associations is, for the most 
part, beyond one’s powers owing to what presents itself to 
much more than the casual glance as a heterogeneous layer 
of closed perennial vegetation. In the main, one could 
describe the whole as a Juncetum, but by listing the various 
species one would give a fictitious idea of uniformity very far 
indeed from squaring with the actual facts, it being possible 
definitely to refer the extreme east of the main marsh to the 
fen association, and equally satisfactory to assign the western 
extremity to a Juncetum glauci. These two associations glide 
imperceptibly into one another in the body of the marsh, and 
thus give rise to the confusion alluded to above, the causes of 
which will be apparent when we amplify the meagre details 
concerning the area given previously. 


To begin with, it must not be forgotten that to the east we 
have a small detached marsh cut off by a hedge and a deep 
lode or ditch, bounded on three sides by rich meadows and 
ending abruptly on the sonth at a fence separating it from the 
first of the water meadows. ‘This, in many features, differs 
markedly from the area comprising the main part of the 
marsh. 


Jumping over the eastern lode (a matter of considerable 
difficulty) we discover that the Z7o//ius marsh proper is divided 
into two by the feeble North Lode at the 18 foot level, so that, 
for about one half of its total length, we have a narrow high 
level marsh differing widely in many ways from the more 
extensive lower marsh. ‘These two divisions offer widely 
diverse conditions of moisture, since the upper one is much 
wetter to the east and becomes drier as it thins out ; besides, 
it undergoes greater vicissitudes in its fortunes as a marsh, 
inasmuch as it has to blend with the zone of cultivation 
which, however, it does more or less abruptly. The lower 
marsh, on the contrary, becomes. wetter southward, and to a 
less significant extent westward, until the next transverse 
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drainage cutting is reached, where we have a definite bank- 
side. ‘Throughout its southern front, the lower marsh battles 
with the reed swamp vegetation. 


West of this embankment, the tendency to separate into 
marshes of two distinct levels progressively diminishes until, 
to all extents and purposes, no distinction exists. Conditions 
become much drier until the site of an ancient Sa/7x associa- 
tion comes into view. Again to the west, a region very 
manifestly drier than any hitherto considered is evident, 
which, by virtue of this dryness, merges almost insensibly into 
the neighbouring meadows. 


Finally, the whole narrows into a finger-like angle, main- 
taining a coterie of lush-growing plants of even opposed 
affinities. 


With such emphatically different environments, it would be 
an ill-judged procedure to treat the formation as a whole, and 
we shall therefore endeavour to divide it into recognisable 
units and to point out the peculiarities of the Floras. 


The Detached Eastern Angle. 

Concerning the vegetation of this nook, there is no 
possibility of doubt; it forms emphatically a Junco-caricetum, 
although not of uniform character throughout, owing to the 
configuration of the land. In the centre, this is gently 
elevated, and from this slight eminence it falls slowly enough 
away to the east and south, but even less definitely to the 
north. In consequence, a sort of zonation of the vegetation 
displays itself, and as we pass inward we proceed from an 
almost pure Caricetum paludosae to a Junco-caricetum in 
which the co-dominants are the same Carex and Funcus 
effusus. At all times the latter approaches in its general aspect 
the fen associations owing to its high percentage of dicoty- 
ledonous plants, of which one, Valeriana sambucifolia, practi- 
cally attains dominancy in July in.the centre. Round this is 
a zone in which Angelica sylvestris and Lotus uliginosus become 
very plentiful, but as we proceed outward the ground 
becomes very wet, and the Junco-caricetum gives place to a 
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society of which Phalaris arundinacea is the predominant 
feature. To the north, until cultivated land is reached, ‘Yunc¢ 
remain dominant, but, to the eye, the vegetation is more a 
matted collection of miscellaneous perennials than anything 
else. 

Strange to say, despite the apparently suitable situations 
the nook has to offer, Z7ol/ius europaeus almost fails, one plant 
representing the species. For this deficiency one has to blame 
the absence of the mole-worked ground which seems to favour 
the germination and future success of the seedlings. A second 
prominent plant almost an absentee is Parnassius palustris, 
but this causes little surprise when one compares the habitat 
with stations at Wolsingham, Middleton-in-Teesdale, Nine- 
banks and Blackhall Rocks where sturdy seedlings abound. 
There we have a light soil clad with vegetation of an exceed- 
ingly open character. 


Appended is a list of the plants found here :— 


Carex paludosa.. .......... oo AE (UE) diritoliuma pratense Siar... sse 0 
Juncus effusus ..........66... mene ca Myosotis caespitosa ......606 i 
- Phalaris arundinacea .’......... ld Parnassius palustris ............ r 
Valeriana sambucifolia............ ld INIGITTE, SID\D> casocacdcecboop second i 
Ranunculus Ficaria ............... J SCAMORA, SUC, géansocooc0b 008 if 
Ranunculus repens ........ goa000d rr IRUNINE BVOSKORE, ccodonod0s00000000 if 
Caltha palustris.............- acim @ R. conglomeratus.............. tye 
Trollius europaeus......... One plant R. Hydrolapathum ............ r 
Cardamine pratense......... scooco | @ Rhinanthus cristagalli .......... 7 
@BHeKUOSA see weies essisndeteeess 10 Salix caprea ...... sodecoood000G9 ur 
Lychnis Flos-cucull .............+ la (CaineR SADIE 6. 555 500ndc000000000 0 
Lye, GUIGHCEI:., oascbandn senneoEDAeEbEoeace 0 Carex Goodenowii ............ r 
Cerastium viscosum............... 0 Co Svullanings — ssocsesceusdadoceo66e if 
Sjowaice, OMEN, agccosscsoconance a JCMCWS GIEWMEWS coccc0000004 500000 0 
Epilobium hirsutum..............- Jae excouglomeratusi ne ecererren 0 
Ie JORIIOSIE. | pecnensoncudeaseonuBOHOD 0 Jo EOUAGOTAWS scso00c08c0n000 Sess) ff 
Angelica sylvestris ............... @ Orchis maculata ........ NAGOBSC EN A 
Galiumiypalustreye.y--<esccescs 4-4) Listera ovata ..... codesodddaed, 0 
Gnicusipalustrs) Weeeee-assses: 0 Deschampsia caespitosa ...... i 
Senecioaquaticay eenety nese seeae 0 Elolcusianavuspeepemee sree i 
Xchilleamptakmicaserseeenesescerece KF Agrostis alle .cscccv0n, coedasce Wi 
WA CIANCTAC CAN meatasesnii ene ewes / With stragglers from cultivation. 


Womrshulieinosusmenceeeceeee 2 
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The Upper Marsh. 

Here, as we stated above, we are dealing with what is 
primarily a genuine fen association, the constituents of which 
vary with kaleidoscopic rapidity, so that one almost overlooks 
the fact that the unobtrusive ‘funcz are to be regarded as 
dominant; indeed, locally, this is not the case, for rarely 
various dicotyledons play that role as also does Zolineu 
caerulea at slightly drier points. 

To the landward side, a fringing band of Phragmitis appears 
as a pathetic reminder that here the seeds of that plant, driven 
before the south easterly winds, find their last chance of 
germination in suitable soil for many miles. Ignoring this 
(here) purely adventitious element, we find that owing to the 
damp clayey tendencies of the soil, a much opener class of 
vegetation flourishes, and we have a copious ground Flora of 
mosses of the genus //ypuum of which AZ. cuspidatum is the 
chief. Occasionally masses of other mosses, such as /isszdens 
adtantoides and F. bryoides coat the bare soil, growing 
amongst which we find, amongst other plants, Wypericum 
tetrapterum which is here unaccountably rare, Throughout 
this section, /77s pseudacorus and Spiraea Ulmaria are very 
common. 

Succeeding this area, the vegetation becomes more varied, 
and Zyrollius europaeus abounds locally, as well as Ovrchis 
maculata of all shades and: forms. ‘There, too, Parnassius 
palustris \axuriates in company with Azngelica, Spiraea, Crepis 
paludosa and Foterium officinale, yielding at one point to 
Thalictrum flavum. Then the fringing Phragmitis vanishes, 
and instead, Lupatortum cannabinum holds sway. 

Gradually the Zyol/cus beds diminish as arier conditions 
supervene; Gymmnadenia conopsea begins to be common, and 
societies of /Pulicaria prevail, interspersed with occasional 
Listera ovata and Orchis incarnata. 

Just before the lode is reached, a dampish depression 
supporting a Caricetum dominated by C. Goodenowit appears 
in which a common plant 1s Helleborine palustris. The com- 
position of this Caricetum will be given separately below. 
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Immediately to the north of this, is the habitat of Gymza- 
denia densiflora; on its southern margin, likewise, a rare 
spider, Pirata latitans, was first captured and added to the 
Durham list. 


West of the lode, vegetation of much the same facies 
occurs, but as a herald of a significant change in moisture 
content, Br7za media puts in a somewhat unexpected appear- 


AalCe. 


Florula of the depression :— 


Carex Goodenowll ..........00006 d Orchis maculata (agg.) ...... if 
Juncus glaucus ......... Seq9600\ gas sd Helleborine palustris ........ @ 
Lychnis Flos-cuculi ....... ndgecane if Juncus effusus ..... aavanodsasoDN 0 
Wailkemieyag) GHONCE cogcoads wos Seong) yf | ASIROUIS Bll), conjconadcqos0n6ecq0e 0 
Hydrocotyle vulgaris ............ la Roaktniviali Siesee:seereeeeteee 0 
Pulicaria dysenterica ........ ... a Equisetum hyemale ............ i 
Gymnadenia conopsea .........:+« 0 LelVADNwAN ES}, Goocoodooseanoq000 a 


In the main area the following were observed :— 


Ranunculus Ficaria ..... ...... BAS ae Syouimaiee) Wiha, boacoscsococes | Ue 
IRs TEjSENS segasasoer jogsdoqe add Bassi Ge Poterium officinale ............ la 
Caltha palustris........-..0...s000 - @ Crataegus oxyacantha ......... V0 
Trollius europaeus ............ on) @ Parnassius palustris ........... 4 @ 
Thalictrum flavum ....... SOR SREOE la Epilobium hirsutum............ @ 
Cardamine pratense........,...+0. 0 Ba palustrelpesssecssee So60us0n00 ¥/ 
Stellaria uliginosa....../.......... Aue gtuMulayenishsen epee: SCRCAEMB SHCA 
Lychnis Flos-cuculi....... ag60 a Rumex acetosa ........ soponddeag | | 
This GHIOHWED.”“ So. Gaanpasccas ose seein yt ihe der R. conglomeratus.. ......... oo. O 
Geranium pratense .............+ a Plantago lanceolata ...... pnodo @ 
Hypericum tetrapterum ........ o Orchis maculata (forms) ...... a 
Angelica sylvestris .........-.00+ a Oehincamata even .cceseecess. oo WF 
Oenanthe fistulosa ....-0...008..0- r O. hybrid Heinzliana ........ Ae 
Heracleum sphondyllium ... .. ay yO sihiybalmixtaly teen eine Ti 
Hydrocotyle vulgaris ............ iF O. hyb. ambigua ..... SHobE ten ay 
Galium palustre ..........+-....5 ff Gymnadenia conopsea ......... Yi 
Valeriana sambucifolia............. @ Gardensiflora hee eee l 
Wer dioica icessd.-- EHNA MORE RAO ag laisteralovatay napa: 00 ff 
Scabiosa succisa ......+.- sae ncre a Iris pseudacorus ... ..... ee la 
SUAGVENSISiee Nees AdidNh. ENN FP JUMCMS SD) \accscoocacodss. dane SKE 
Senecio aquaticus,.............. 0 Triglochin palustre ............ 0 
SMeLucitolius wear ee Pea Ur Cajexisppyia: SE NAME L an Gee aR 0 


Taraxacum palustre............... jf | Schoenus nigricans ......., BARD 
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@repis}paludosammecneese sean jf  Phragmitis vulgaris ............ la 
ISIGIEAS WapORVAHIA,  Soocooqnqoo0n000 ane? Phalaris arundinacea .....++«+ 

A chilleaisptanmicaensersh seers: aioe Biizauimediaierncscsmerescrteete 
Cnicus palustris.......... Joga 900006 0 Holcus lanatus .........+ seesseee @ 
CO MAUR MGT, — Go5007530000000090 J Deschampsia caespitosa ...... ff 
Pulicaria dysenterica .......... oo Me Atsrostisiall bal aeranencseaene mn 
Eupatorium cannabinum...... .. la Molinia caerulea ...... sooonnc | Ha 
Myosotis caespitosa.......t...0. J GO WMISEEDIID SOo206 pons a8ondD 068.) O 
Bruntellaivul canisuncessaetetscre jf  Aulacomnium palustre......... 0 
Mentha aquatica ........... 0900900 a Hypnum cuspidatum .....0... @ 
WHGHE, GRACO, scoanscesosa0 cosn550008 a Hypnum praelongum ,,....... uf 
Wotusmlicinosus eee ee . f  Fissidens adiantoides ..... dence if 
Wathiynusipratensisiesteae seer « fF a Bry odes” areccucen marcia omen 
AanKOMOHEN SDs coogsodessoaneaccanee if 


The Eastern Half of the Lower Marsh. 
Necessarily, much damper conditions control the situation 


here, and more open vegetation prevails. Furthermore, 
monocotyledons reassert their real dominancy, and although 
in actual species, either monocotyledonous or dicotyledonous, 
no great differences are seen, the former occur in much 
superior percentages to those of the upper marsh. Even in 
the case of the dicotyledons their relative proportions are 
greatly changed. 

Locally, wetter depressions occur which, offering even 
damper habitats than the marsh generally, secure a different 
class of tenant. One, in particular, contains much Aypuum, 
and there Zyollius fails at once, so that a definite Hypno- 
caricetum dominated by Aypnum cuspidatum and Carex 
gracilis is formed. 

To the east of this, Spzvaea is very common, but to the west 
Trollius enjoys the dominant position. It must be noted 
as a valuable fact that, wherever these collide and battle for 
supremacy, then Sfzraeca ousts the Zrollius. Just north-west 
of the Phalaris island described above, the ground rises 
slightly and harbours a colony of moles, which considerably 
lighten the soil. Here Z7yo//zus revels, and crowds of seedlings 
grow vigorously in the happy environment. 

Over the whole of this marsh Orchis tncarnata replaces 
Gymnadenia and Orchis maculata, being much more tolerant 
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of standing water. Moreover, Pulicaria, Thalictrum and 
Flelleborine fail to appear ; so, too, there is an evident weaken- 
ing of many of the elements of the upper marsh such as 
Parnassius and FPoterium, the greater abundance of Carex 
gracilis, C. Goodenowit, C. riparia, Tris pseudacorus, Oenanthe 
jistulosa serving to remind us of the proximity of the Reed- 
swamp. Whence we see that, at any period other than when 
the Z/ris and Zyol/ius are in full bloom, the hues of the flowers 
are of a very subdued tone and contrast violently with the 
Lipilobium and Geranium lining the lodes, and with the greater 
abundance of brightly coloured flowers in the marsh above. 


The differences between the vegetation here and that just 
studied having been indicated, no list will be given now. 


The Western Flalf. 

As described previously, the water content of the soil is 
limited in this area, and the associations represented may be 
deemed to be two, despite the fact that no hard and fast 
boundary line can be drawn between them. ‘These are the 
rejuvenating Salicetum and the Juncetum communis in which 
the vegetation becomes sparser and dwarfer—circumstances 
induced by two controlling factors, (1) the lack of moisture, 
(2) the advent of a considerable quantity of the parasitic 
Rhinanthus crista-galli which, exactly as in a meadow, robs 
the plants of their nourishment and brings about their 
dwarfing. 


The slow diminution in moisture is likewise signalled by 
the intrusion of plants usually members of drier associations, 
viz., Primula veris, Ranunculus acris, Tussilago farfara and 
Lriza media, all of which are fairly plentiful, but more 
particularly the first-named ; this struggles in competition with 
the “unct with a considerable measure of success, and all 
advance right into the heart of the Fuucus glaucus colony 
up to the limits of the wetter soil which effectually represses 
them. 


' The prevalent conditions, too, are demonstrated by the 
gradual elimination of the Zyo/lzus and, what seems to be its 
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satellite, Cvrepis paludosa. Of the orchids, O. cucarnata 
vanishes, and O. maculata becomes less usual, although 
fHlelleborine palustris, Listera ovata, Gymnadenia conopsea (an 
descending order of frequency) still flourish, and so too does 
Parnassius palustris. 


In all parts of the marsh previously studied, a remarkable 
absence of the common Ranunculus flammula strikes one as 
peculiar, yet here it makes a belated appearance in small— 
very small—quantity, just enough to force more clearly upon 
one its failure elsewhere. Z7iglochin palustre, likewise sparingly 
found in the eastern upper marsh, not uncommonly thrusts 
itself upon one, whilst Pudicaria is very plentiful. 


The following displays the contents of the marsh :— 


JRMAOTS SITET sc0dccnnbdobcaponbo0, | Geranium pratense .........+. / 
Caltha palustris ......-00..000 .. jf  Parnassius palustris ..... Gass seya 
RanumMc ulus acuisitetessceseteee Ya S@Oxchis maculata eeyse---eee a 
Repdammaulaeeseeee ese: ccasoaane) 7 @Smasculavecees sat reeneeees r 
Heracleum sphondyllium ...... 0 Helleborine palustris ..... sgog. L 
Angelica sylvestris .............:. Van wWisterayovataseessasee i teeeeeee Seu, 
Hydrocotyle vulgaris ............ 77 Gymnadenia conopsea.......... 0 
Valeriana sambucifolia ......... 2 NCH SKetiuSU Smee eneNeeee scene if 
AiritolwmMyS Pp Payea-ree-seeeschie seis FJ acutitloxusesnns-meseeree saya 
Lotus uliginosus .....e06-..ceeee ee i  Wuzulalsylvaiticay Seussessnes deo 1D 
WATE) OTE, scondagcanconcdeonosoean | ff Carex Goodenowil ........00 0 
Lathyrus pratensis ........ ocoagde yf) Agrostisvallpacedcsnasesesas tee a 
Spiraea Ulmaria ..... drereissielwnciest la Phragmitis vulgaris .-.........° 0 
Epilobium tetragonum... ........ 0 Holcus lanatus ..... BOA poasoncod,  @ 
Galiomaypalltistremmecen eee sete ee Gh SBIGVAL TENGEN SoSaoadmavoe sds acon. fe 
iPyqenavel Vey, Wanlleeyets socoadedo aneoodo A Phalaris arundinacea ......... 0 
Taraxacum palustre...,........++« 0 Triglochin palustre .. ....... aa if 
Pulicaria dysenterica .........055 ld Hypnum spp, «+... ... eee yf 
Protea WSs Soden sdncARAdoouAabosese la 


Of the Salicetum, owing to its obviously (so to speak) faulty 
condition, there is not much more to say than that Salix 
caprea is certainly not now dominant, Nevertheless, in some 
not far distant future, it will recover from the devastating 
effects of fire, for already rejuvenescence is occuring both from 
the old roots, and by means of a goodly stock of seedlings. 
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Still, the association is clearly separable from the Juncetum for 
Phalaris is plentiful, and Scrophularia aquatica attracts one by 
its presence, the latter being elsewhere non-existent, and the 
former conspicuously rare in the west generally. Further- 
more, Spiraea Ulmaria (never really absent anywhere) grows 
freely, and here other shrubs like Crataegus oxyacantha, Rosa 
cantina and also /raxinus excelsior appear. With these excep- 
tions the associated plants agree in the main with those just 
listed. 

Finally, the marsh as a whole degenerates into a hetero- 
geneous growth of marsh and hedgerow plants, intermingled 
with weeds from cultivated land and stragglers of diverse 
predilections. A selected portion of the western “ finger ” 
supported the following plants :— 


Ranunculus acris Rumex spp. 

R. bulbosus Scabiosa arvensis 
Lychnis dioica Centaurea nigra 
Epilobium hirsutum Scrophularia nodosa 
Heracleum sphondyllium Urtica dioica 
Galium cruciata Phalaris arundinacea 
G. aparine Phragmitis vulgaris 
Vicia cracca Holcus lanatus 
Potentilla anserina Dactylis glomerata 
Spiraea Ulmaria Lolium perenne 
Geranium pratense Agrostis canina 


All more or less abundant. 
The Vegetation of the Stagnant Lodes and their Banks. 

This is far from being uniform, for Phalaris, Epilobium, and 
Phragmitis, in and out of the water, alternate in supremacy, 
but yield occasionally in the water to Lemna minor and to 
algae of the genera Spzrogyra und Vaucheria.* Very occasion- 
ally Veronica beccabunga can be seen. Only one other point 
deserves note, and that is that on the central transverse lode, 
Thalictrum flavum, both down to the water and on the sides, 
has produced the germs of a future powerful colony to replace 
those being swamped by Phalaris and Heracleum just above. 
Otherwise the plants encountered are those typical of the fen 


associations. 
* Very probably V. sessilis, 
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The Water Meadows and the Railway Sides. 


Leaving the Zvodlzus ‘ Bog” we pass into the first reclaimed 
portion, now utilised as a pasture ; consequently, many marsh 
plants are suppressed by the grazing cattle, which would have 
survived in spite of the drainage. One clayey patch still 
remains excessively wet, and this allows the development of 
that form of Juncetum typical of badly drained pastures. 
Very little worthy of note occurs except Veronica scutellata 
not hitherto met with, but, nevertheless, Sevecto aguatica, con- 
trary to what obtains in the Trollius Marsh is abundant ; 
further, Glycerta fluitans and Alopecurus geniculatus are 
common. In the hedge near by an extremely interesting 
rose, very close to type Rosa Sherardi, finds a home. 


Crossing the beck, we reach the main chain of fertile water 
meadows which, by virtue of their rich alluvial soil, yield 
great crops of hay. They contain all the usual grasses and 
other plants of a rich damp meadow which there is no necessity 
to enumerate. Still, one must not omit to mention the 
extraordinary sight presented by these when various plants are 
in flower. At one time, they appear a rich blaze of gold from 
the crowds of Marsh Marigolds in the furrows, changing to the 
heliotrope of Cuckoo-flowers, in its turn to be overpowered by 
the yellow and purple of Cowslips and the early Purple 
Orchis, the latter, however, varying from white, through salmon 
and pink to purple. 

Cutting the water meadows into two divisions, is the railway 


embankment yielding crowds of interesting casuals of which 
the following are singled out to mention :— 


Papaver hybridum Campanula Medium 
Reseda lutea Medicago sativa 
Reseda luteola Rubus caesius 
Centaurea scabiosa Daucus carota 
Senecio viscosus Bromus arvensis 


The Oster Bed. 


Immediately to the east of the railway the “ Willow Garth” 
lies in a roughly rectangular depression. Formerly, before the 
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railway existed, it seems to have been more extensive, occupy- 
ing a saucerlike’ hollow now partly covered by ballast. 
Whether the bed is natural or not is doubtful, but if one is to 
judge by the occurrence of the Sa/zxv thicket in the Z7ol/ius 
Marsh, and the sporadic appearance of Salix viminalis, 
S. caprea and 'S. triandra elsewhere the chances are that it is 
so. Even if artificial, since it occurs in a suitable habitat for 
its dominant Salix viminalis, and further because it has 
existed at least a hundred years*, it has attracted to itself 
plants proper to the Salicetum of the marsh. It must, how- 
ever, not be regarded as uniform throughout, as in the deepest 
part of the depression, where a constant depth of water stands, 
a local association in which Phragmitis holds the premier 
position is apparent. 


The vegetation does not depart greatly from the average of 
the Zvollius Marsh ; nevertheless, a few plants not seen there 
are present in addition to the chief Sa/zx. The most import- 
ant of these is Geum rivale, of sparing occurrence in south- 
east Durham now, and obviously rare enough a century 
ago to warrant a recordt of its presence in this precise 
station then. Another novelty is the Aspen (Populus 
tremula) which, despite Baker and Tate’s cheerful remark|| that 
it is frequent in woods and hedges, is exceptionally rare in 
Durham ; at any rate, frequent botanising excursions through- 
out the county have only shown its occurrence, and that 
sparingly, at two other stations. Here also Populus nigra 
intrudes, probably, in view of its liking for railway sides, as a 
“passenger” from some wooded area. TZanacetum vulgare is 
another item foreign to the Z7o//ius Marsh. 


Appended are the contents of the Osier bed :— 


Salixaniminalisieepeneeeceerert cere rn Spiraeay Ollmaniageeeseese teeeeee a 
Phragmitis vulgaris ............... Ug) SHIN TANENES ‘coscc. cocouces ecoace ff 
Ranunculus Ficaria .....6....0200 a Crataegus oxyacantha ..... coon O 
18 TREES Gocosoo0000 goopdadooonee000 a INGORE. SIDIDY) bs O06) Sdbonooseccoossse O 


* Vide Brewster’s “ History of Stockton,” Appendix II., page 46, 1829. 
+ Z.c., page 46. 
|| Baker and Tate’s ‘* New Flora,”’ page 247, 1868, 
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(Cahilee) ONESIES —nogoongaccoasoc00e a IRA OVS} God seeanpanhooccescs 0 
Lychnis Floscuculi ........... S000 | a Fraxinus excelsior............-+. r 
Ig GOOEY, -ondeodebsebonsnsbbsdoa500 a SalixiCaprea in. caioseaeeenn eee 0 
Epilobium hirsutum..........06... la Sp WARING EY cianqnossncedcoesodcood 0 
Geranium pratense ............00e FMF Salva aceontessnenctaeeneeeete 0 
Angelica sylvestris ......seeeeeeee 7 OP Bopulus tremulaiesscssenenee ee 
Valeriana sambucifolia_ ...,..... fii (PMigtadaeyccteneceee neohosoor 0 
Cnicus palustris......:.:seesseeeeee 0 Phalaris arundinacea ........ oe if 
Tanacetum vulgare .......0....++. la Carexaviullpinampereesteeeeeeenee la 
Pulicaria dysenterica ............ la AfeboVOTS SYD scodocsacaso-eacs Gon a 
IMIGNEEE, S]3)Db conposcuonogsa0000c00000 la Equisetum palustre ............ la 
WATE) @EXTE, Sagcosaqnodu00000 ooap0r a and various intruding 

Lathyrus pratensis vs+.........066 if) (hGramina cea ete casters a 


Billingham Beck, the Mill Race and its Embankment. 


Owing to the vital importance of keeping the beck con- 
stantly cleared to secure a steady flow in such a low-lying 
district, it is periodically cleaned out. As a natural result, 
although many plants occur in isolated clumps, they are never 
associated except perhaps when Vymphaea lutea abounds ; with 
it there flourish quantities of Alisma plantago-aquatica, Sows 
lacustris, Sparganium ramosum and the like. 


On the banks only Salzx triandra and Symphytum edie 
call for comment. 


As the bottoms lie so low and are so regular, and since 
the Mill Race follows the 25 foot contour line, the embank- 
ment holding it rises very sharply from the meadows and 
would, therefore, hold no promise of a further marsh. Such, 
however, owing to the water containing powers of its irregular 
clayey slopes exists there. 


Both the race and the slope being of ancient origin, and the - 
former long since disused, they are colonised by suitable 
plants. Nor are these exactly the same as those listed for the 
adjoining marshy ground ; in the Mill Race, Glyceria aquatica 
plays the dominant part although, save for Mentha arvensis 
(with hybrids) and Veronica anagallis, its fellow colonists are 
the same as those studied in the lodes and the beck. In 
addition, Hypuum ripartum is locally common. 
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The marsh on the bankside is dominated by Funcus glaucus, 
but it supports Rosaceous shrubs belonging to the genera 
Crataegus, Rosa, Prunus and Rubus. | Of these, the Rose will 
yet provide material to add to my list of Durham roses*. In 
addition, several rare and somewhat unusual plants appear of 
which Al/zum vineale is the chief, Pezasztes vulgaris and Geum 
rivale being more of local importance. 


1V.—SALTHOLME MARSH. 


This comprehensive designation is intended to include all 
the reclaimed saltmarsh lying without the earliest earth wall ; 
it therefore covers all the tracts to which the names Saltholme, 
Cowpen and Fore Marshes are applied in the Ordnance Maps, 
as well as the roads crossing them. 


At all seasons it gives one the impression of a dull dreary 
waste, relieved by nothing except the cattle grazing in the 
distance, a few derelict sycamores, and a few mounds. Lying 
buried within the last, in some instances, are the long 
abandoned saltworks of the mediaeval period; some of the 
hillocks, however, enclosed within the bends of the fleets 
described below, are just as certainly the work of the wind 
and tides of centuries past. 


Near views dispel the lack of interest, especially in the 
north-east, for before us spread out mighty “fleets,” lakelike 
in their appearance, particularly when Holme Fleet is the 
object of one’s gaze. In origin, these are deep cuttings, driven 
through the soft boulder clay and alluvial soils by the tidal 
scour, isolated by the erection of the earth wall, and subse- 
quently filled to the brim with water. 


In order of importance these “fleets” are Holme Fleet, 
Swallow Fleet, Mucky Fleet and Todler’s Fleet. As will be 
seen from the map, they are linked up and provided with an 
outlet in the form of a deep channel, running parallel to the 
sea wall, which empties itself by locks into Greatham Creek. 
As they degenerate they are likewise connected naturally by a 


* Harrison ‘* The Wild Roses of Durham,” Naturalist, January, 1916. 
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series of meandering grassy channels in the recesses of the 
marsh called “tells.” They now contain water more or less 
fresh, but which becomes very perceptibly brackish as we 
approach Greatham Beck. Although the water level alters 
slightly according to the season, the change to a casual glance 
is not apparent. If, however, one follows the fleets backward, 
it will be discovered that they branch and lead into the little 
grassy stells which in turn pass imperceptibly into the general 
level of the ‘“‘marsh”—using the term not because it is a 
marsh now but because it was so formerly. It is in these 
stells, not the greater ones connecting up the several fleets, 
that any alteration in water level betrays itself, for in summer 
the water vanishes, and they becomes grassy depressions 
differing but little outwardly from their surroundings, except 
in the darker green of their vegetation. 


Flolme Fleet. 


By virtue of its superior size and greater depth, and 
favoured by the comparative freedom of its waters from salt, 
the Flora of Holme Fleet is much richer than than that of the 


other three. 


Moreover, the amount of silting up it has undergone is 
quite negligible, comparisons made between the six inch 
Ordnance Map of 1860 and the conditions of the present day 
showing quite unimportant changes. This stability results from 
its superior depth in the first place, maintained subsequently 
by powerful hydrodynamic agencies set in motion by the wind 
which retain the silt in a perpetually suspended condition ; 
this, naturally, means that the water is nearly always turbid. 
The great wind forces brought into play are further emphasised 
by the almost total absence of vegetation on the north side 
and its concentration to the south and east. 


I have no exact measurements of its depth; still I am 
assured by my friend Milburn, who has traversed it in a boat 
and made rough soundings with a pole (and had unfortunate 
wading experiences in it !), that its maximum depth exceeds 
20 feet. Further, he tells me that, beyond the limits of the 


A SURVEY OF THE LOWER TEES MARSHES Teles 


Reedswamp, there is an abrupt descent to great depths, 
followed by a gentle shelving until the maximum depth for 
that particular area is attained. Behind the reedbelt, a shelf 
varying in width from fifteen to forty feet occurs, covered with 
water to depths varying from an inch to a foot and a half. 


At its most easterly limits, the fleet displays a breadth of 
over forty yards, but this quickly falls to thirty; this breadth 
is maintained for a quarter of a mile when, as the fleet bends 
southward, the maximum of sixty yards is attained. From 
that it diminishes very gradually, sending off offshoots to link 
up the fleets, or to lose themselves in winding stells. 


My friend assures me that everywhere the bottom is com- 
posed of a soft, sticky clay. 


As was mentioned above, the vegetation masses itself along 
the southern shore, and there, to the eye, it breaks into four belts. 
Apparently the zonation is perfect, but when one attempts to 
to decide as to what formation to assign the landward zones, ° 
nay to determine what are to be regarded as true zones, 
difficulties at once ensue. About the status of the deep water 
water plants no hesitation is felt ; nor do the serried ranks of 
Scirpus and Glyceria on the crest behind cause doubt; both, 
unquestionably, appertain to the AQuaric ForMatrion. But 
what are we to do with the marginal group of Glycervza on the 
ledge? Outwardly a distinct zone, when critically examined 
they are found in their vegetation to coincide with the belt just 
outside ; yet how different! There, the plants are tall and 
flower and fruit well; here, they are low and never flower. 
Why is this disparity seen? Principally because the inner 
band is kept down by grazing cattle, that outside being pro- 
tected by the depth. 


Again, how are we to treat the inmost belt of all? Glyceria 
is gone, and instead we have a very open association of marsh 
plants exhibiting a wealth of species but a poverty of 
individuals ; manifestly, its differs widely from the preceding 
Glyceria. But are conditions different? No, water depth, 
soil and similar factors are essentially the same; whence we 

H 
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decide that the landward Glyceria and the succeeding plants 
are to be regarded as a unit and that unit a member of the 
MarksH as opposed to the AQuaric FoRMATION, in spite of its 
betraying transitional characters. We are thus reduced to the 
consideration of three zones. 


Of these a submerged leaf association occupies. that 
furthest from the shore just when the Fleet deepens abruptly. 
This association contains only two plants :— 


Myriophyllum spicatum ......... @ Potamogeton lucens ........ soon) 


Just within this, on the limits of the ledge, we have a narrow 
band of Reedswamp dominated by Glyceria aquatica and less 
frequently by Scz7pus maritimus. No matter which is dominant, 
the growth is very pure and almost closed, but, at intervals, 
outposts of Sczrpus lacustris project into the deeper water. 
Very rarely S. maritimus var. monostachys displaces the type. 
The following are the plants found here :— 


Glyceria aquatica........ donvasa00% ld Alisma plantago-aquatica ... 0 
Scirpus maritimus,..... Renee ld Scirpus lacustris ........ madtiood) «2 
Ranunculus sceleratus .......... +0 fi. | ©) Var monostachiySeees. tense 


Succeeding this association, we have an open marsh com- 
munity of strangeaspect, the components of which, whilst purely 
marsh-loving plants, are proper to widely opposed associations 
and even formations. No sight was stranger than to see 
Triglochin palustre and 7. maritimum rubbing shoulders with 
each other. These anomalies give a clue to the fortuitous 
manner in which this vegetation has assembled. The plants 
noted there were :— 


Glyceria aquatica .............0000. 22 JMNCUScompresSUsiiecseastes seen za 
Ranunculus sceleratus ........: BWP) ciJJo WANS a6 Ses cconoon Sannoac. HE 
I> IDIRONIEHEL Gon ceipaccdosocansdonsco r Jj. JamprocanpuSir.s:-masee-ernaezs 
Nasturtium officinale ......... .. a We ABIES epoeranecoccnene covsseee Lad 
Cochlearia officinalis ... o (on mud) Scirpus fluitans........ sae ciate umn ne 
Epilobium hirsutum............ oY S. compressus ..... aedeesieattee 0 
By PAMUISELC cece ats Aotiagor soadt0o cdc 0 Sh SEEKS oo nocanna: raesesaeesevle Gf 
AtHiplexmpatilan(!)\erescsdenestee JS. Tabernaemontani ......... la 
Rumex conglomeratus........+... if Eleocharis palustris faceels eres ya 


Fe SAD CUINEUSHsacroaensaieees weit? Carex vulping) gahaqshesspeeeneieeene 
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Myosotis caespitosa.sseseeeee 0 Gticistanisystrsanseanndneestentiaes Ur 
Glaux maritima........0.sc1-r.00.. la Alopecurus geniculatus ...... 0 
Triglochin palustre ....... Ap000000 eee Gly Geniagi uitansivepa- ce sce. ce a 
‘TP, sean AhtaaKeHAD  Gogeodge | AbobDOG0dRcN ur JOSE, BOVE) Gocnoonnoasnconooe if 
Juncus bufonius .. . ...........0+0 r Fontinalis antipyretica......... 0 
ARSED DUS erste sein aieieelets=wicle-teeysstelses r 


Independent of the main zone system, a somewhat different 
association occupies a small arm sent off southward just where 
the Fleet is contained by the earth wall, This is dominated 
by a mass of Sczrpus marttimus, which yields in deeper water 
to Glyceria continuous with that lining the Fleet. The Reed- 
swamp here is of different composition and comprises one 
plant especially making it worthy of mention; that plant is 
Potamogeton compressus :— 


Glyceria aquatica.................. ca | LyeioaNnvey mmulinvoNe — “goedoovsdccs cdc a 
Seinpus maanitimusy) Je.) .-eese-=- cd Wo THSUIIEE, poo oboncnnoenooccHanD 00 i 
Myosotis palustris ...........0-++ jf  Alisma plantago-aquatica ... / 
@alliachelsppasccesrssecesere: a Potomageton compressus ... if 
Myriophyllum spicatum ......... a Cliy.cerasiuitansiecareeeescsccs 0 


As the Fleet penetrates more remotely into the “ Marsh,” it 
breaks into stells, some broad and deep, others shallow and 
often dry, and still others with a mud bank in the centre. 


Those perpetually supplied with water are far from uniform 
in the vegetation they support, but an example, specially 
selected for study, possessed a dense central column of 
Eleocharis palustris of an exceptionally luxuriant form, behind 
which stretched on both sides a band of Glyceria aquatica two 
yards wide; succeeding this was vegetation approximating 
that in the transition zone to the rear of the Reedswamp. 
Toward the Fleet, the “/eocharis merged into the pure growths 
of Sczrpus maritimus which alternate with the G/ycervza there. 
Very rarely, Scirpus Tabernaemontant plays the part of 
Eleocharis, and then the association is of a characteristically 
open type. 


Passing away from their confluence with the Fleet, the 
stells, deep and shallow alike, meander in an aimless path 
across the broad open expanse until, often enough, all the 
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water left occurs in irregular muddy hollows overgrown with 
grasses. Such would seem ideal habitats for Junceta yet here, 
as elsewhere in Saltholme, Yuncz are feebly represented in 
individuals. An average florula of such a grass-grown stell 


would be :— 


Ranunculus lenormandi ......... l Carexavullpinaleeeeteeeseeaeen oc UA 
Glausqmanitimasreeee eect ere ee l C. pallescens......... pagaoloan 
Juncus bufonius ........... se... la Go idistans yee oscts eee eedeeeeeeee ur 
J/>5 SUBS sodoosccoecoce she neean deel - jf  Alopecurus geniculatus ..... 7 @ 
Jenvarfuitans! eer eeener cece 0990000 0 Glyceria fluitans ..... snsoneccan LEA 
Jecanclomencatusieecresreeereeea: vr SCINPUS| Seta CEUS sl eean aoe 


Almost unnoticed, the lesser stells glide into the general 
level of the former marsh which now forms a coarse pasture 
wholly devoid, not only of all salt ‘marsh plants, but also of 
many others we look upon as necessary constituents of the 
Flora of an ordinary field. In addition, there is a great 
scarcity of other plants commonly abounding there, a 
prominent defaulter being the common daisy (Led/7s perennis). 
The predominant elements everywhere are provided by different 
species of the coarsest of grasses. On the mounds, except for 
Galium verum, exactly the same plants appear. An houtr’s 
careful search yielded the following list :— 


Jvanun culMssre Pen Sigesssace seer ret c 3ellis perennis ..... padoosuanaod r 
IRs, AUCTAS conse, o> cooonaon0 ceogede0b0r r Taraxacum vulgare ......... Seay? 
Cardamine pratense ...........--- c Grepis}bicnnisiees sete sanders r 
Cerastium VISCOSUM .,..06.. sees. ta Leontodon autumnalis. ...... ¢ 
Lathyrus pratense ......... ....- r Primula veris........... No sep so aie 2 
Trifolium repens ......+++...s0+s08 c Holeus mollisyyeeuss eee esetee ii 
Lotus corniculatus .. ........06 mae Ei lanatusiyiaessdeeseee eae ff 
RUIMEwsACeLOSaleee ees seeseneel cere UC Dactylis glomeratus....., Ps 1019 Vik 
Revacerosellaveerrsissceceacates less ¢ Poa pratensis.....-...... EOS, A 
R. crispus ....- Bechisertexapierdaneeee 5 @ Bromus hordeaceus .......... 0 
CarduusmpUtanSsersceseeaecesctacte- 0 Arrhenatherum elatius......... 0 
Cirsium ALVENSE) eee eeese eee s-+0 le lees Eh ecdonsnccd S ooon 
C. lanceolatum <...........00-- Faved vO, Juncoides campestris ......... re 
Achillea millefolium ........-...... ip 


Swallow, Mucky and Todlers Fleets. 
After discussing such a magnificent expanse of water as 
Holme Fleet, Swallow and Mucky Fleets come as a great 
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disappointment. Both, although originally as wide as the 
first-named, are now almost silted up and thus contain sheets 
of shallow water standing over soft muddy bottoms. In con- 
sequence, they are fitted for no great range of vegetation, and 
even if they were so, their greater brackishness would prove 
a hindrance to its development. To tell the truth, whilst 
Swallow Fleet does manage to support a little JZyriophyllum 
spicatum i the clear central channel, both are otherwise 
overgrown by a thick continuous mass of Sc7rpus maritimus 
var. monostachys and var. conipacta. 


The total absence of type Sczrpus marttimus is exceedingly 
curious in itself, but it is combined with two or three other 
equally striking features. At no time do the two varieties exceed 
in height three quarters that of the normal form, and this I 
have verified even in Swallow Fleet where type and variety 
grow side by side. When I visited the main Fleets on 
September 22nd, 1917, the Sczrfus in Swallow and Mucky 
Fleets was quite brown and dying back, whilst that in Holme 
Fleet was in full vigour; further, although the type was fruit-— 
ing freely, the variety bore little, and in most cases no fruit. 


Of Todler’s Fleet one can say very little so completely has 
it silted up; and depending on this fact, it has been drained 
by means of a deep cutting. Naturally, therefore, all of the 
aquatic forms have disappeared, leaving us with the usual 
fresh water plants of the various marsh and stell associations 
except that Glaux maritima and Spergularia marginata, 
breaking into the harmony, form a discordant element and 
remind us of past conditions gone never to return. 


The Main Drainage Lode. 

With but unimportant interruptions this lode or ditch skirts 
the road and earthwall on the landward side for fully three 
miles. 

Throughout its length, its depth varies between six and 
eighteen inches. Just south of Saltholme Farm, it appears to 
be nothing but a ditch full of stagnant, but nevertheless, fresh 
water ; as it proceeds towards Greatham Creek, owing to its 
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acting as an outlet for the Fleets, it loses its stagnant 
character toa great extent although it never manifests any 
definite current unless the locks are open—an event of little 
frequency. By virtue of a slight tidal backwash on such 
occasions, it becomes somewhat brackish near its exit; this 
quality it loses by degrees as we proceed from the locks 
toward Holme Fleet. 

Its Flora, whilst lacking in wealth of species, amply makes 
up for the deficiency by the rapidity with which it responds 
to the changing conditions; it thus deserves our closest 
attention. 

Westward, of the plants of taller growth, Glyceria aquatica 
assumes dominancy, quickly to be replaced by Sczrpus 
maritimus as we advance towards the Fleets; this position 
the latter plant maintains for great distances only yielding, 
and that seldom, to Carex vulpina. Whether Glyceria or 
Scirpus is paramount they are alike enveloped in summer by 
a green mantle of Lemna minor, locally displaced by Cadllitriche. 
The other associated plants are few; <Alisma plantago- 
aquatica, Ranunculus sceleratus and Carex vulpina alone being 
powerful enough to penetrate through and withstand the 
smothering carpet of Zemna—a layer effectually repressing 
the growth of any form of Ranunculus aquatilis (agg.). That 
R. sceleratus should succeed where its congeners fail is 
attributable directly to its biennial* character, all its vegeta- 
tive activities taking place when Zemna is more or less 
dormant. When Lemna carpets the lode, the flowering 
shoots of &. sceleratus are far beyond its stifling action. 
That Zemna is solely responsible for the inhibition of 
Ranunculus heterophyllus can be demonstrated easily by its 
ready appearance and instant success wherever cattle, in mak- 
ing watering places, hurl aside the Duckweed. To the same 
failure of Lemna, owing to its overshadowing by Carex 
vulpina, we have to assign the luxuriance of Adésma when that 
latter plant prevails. 


* Despite the statements of Bentham and other authors as to the annual 
character of this plant it is always a biennial with us, no matter what 
occurs elsewhere. 
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As we near Holme Fleet, Glyceria reasserts itself, Lemna 
weakens and, in consequence, plants displaying submerged 
leaves appear, the most interesting being Pofamogeton compressus 
and Myriophyllum spicatum with other plants listed for the 
backwaters of the Fleet itself. Beyond this neighbourhood 
and toward Swallow Fleet, Scirpus maritimus comes to the 
fore once more, but the companion plants remain the same. 
This type of vegetation persists until we pass Swallow Fleet, 
and then plants with submerged foliage reign supreme, a 
hugetangleof Myriophyllum spicatum and some MM. verticillatum 
almost swamping all competitors. However, Ranunculus 
Baudoti, Zannichellia palustris, Lemna minor, L. trisulca, 
Glyceria fluitans and Enteromorpha intestinalis occur here and 
there, and occasionally abound, diversified at intervals by 
isolated tufts of Sc7rpus Tabernaemontant, S. lacustris and a 
little oftener by S. maritimus. 

After we move from Mucky Fleet, the Lxteromorpha still 
remains thin and straggling with AZyrzophyllum lying beneath 
in closely interwoven masses. Next Zannichellia and Potamo- 
geton pectinatus oust the AZyriophyll/um in part, and huge inflated 
ropes of Exteromorpha intestinalis occupy the middle of the 
channel, edged by impressive clumps of Ranunculus sceleratus 
which tower through streaming Glyceria fluitans and genu- 
flecting Alopecurus geniculatus. Hereabouts, Sczrpus Tabernae- 
montant and S. maritimus alike are scarce, but Carex vulpina 
still remains, striving on the bankside with a little Funcus 
Gerardi. At many points Apiwm graveolens and Callitriche 
intermedia are frequent members of the association. 

When at length the locks are reached, the Zannichellia, 
Potamogeton, Myriophylum and Enteromorpha alone tolerate 
the increasing saltiness of the water. Beyond this area, in 
the lode parallel to Greatham Creek, retrogression along the 
same lines sets in, but S. Zadernaemontant in this case, and 
then only feebly, represents the Sczrpz. 


The New Road. 
As yet unopened and the recipient of countless loads of 
ballast, the new Hartlepool road supports along its first stretch 
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of four miles crowds upon crowds of aliens, casuals, and 
stragglers ; some of these are rare and some common, but 
all are of interest. At the Port Clarence end these are the 
usual Zenvaria vulgaris, Reseda lutea, R. luteola, Artemisia 
vulgaris, A. absinthium and Senecio viscosus, but further along 
a better class of plants appears and with them two or three 
quite unusual performers in the role of casual. These 
gradually yield, as we digress to the abandoned section, to a 
settled type of vegetation reminiscent of the earlier days 
suggested by such ancient Greatham specialities as Lrigeron 
acris. Omitting plants everywhere plentiful on such land in 
Durham, but including others common in normal habitats 
with us, the following plants are present :— 


Diplotaxis tenuifolia Hieracium pilosella 

Lepidium draba (rare elsewhere in the district) 
Linum perenne Aster linosyris 

Viola sylvestris Erigeron acris 

Primula veris Artemisia campestris 

Ulex europaeus Verbascum nigrum 

Trifolium ochroleucum Euphorbia exigua, var. retusa 
Carduus nutans Bromus arvensis 


Of cryptogams, a thick carpet of the lichen Pée/tigera canina, 
with the moss /unaria hygrophila (which, whatever may be 
its reputation, does not abound with us), and several species of 
Bryum provide a seedbed for the L7igeron. 


V.—THE SALTMARSHES. 


Greatham Marsh. 

Greatham Marsh, although now but a shadow of its former 
self, consists of two fairly extensive tracts bordering Greatham 
Fleet or Creek about three miles from the open sea; beyond 
these limits all possible extension by tidal action is prevented 
by the old earthwall. Eastward, it terminates at the smaller 
transverse wall linking up these walls with the tremendously 
powerful slag barrier just above the iron bridge. ‘To the west, 
its southern half extends along the Creek until the stream 
takes its last sudden bend to the north-west, whilst the 
northern section reaches a point to the south of Cerebos Salt 
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Works where the appearance of higher natural banks (now 
showing signs of erosion) admits of the approach of cultivation 
to the very water edge. 

The entire surface of both is broken up by a maze of 
intricate winding channels and an abundance of pools or pans. 
As in Saltholme, the remains of saltworks of bye-gone days 
persist in the shape of detached mounds—one of which is 
utilised as a garden ! 

Of the two divisions, that to the south offers by far the 
most valuable opportunities for study both by virtue of its 
superior area and of its freedom from human interference. 


Its Tides and Channels. 

So deep is the main creek, and so steep are its banks, that 
only the very highest spring tides cover the whole surface, an 
average high tide merely scouring the channels, and an 
ordinary one barely entering them. 


Whilst the channels falling directly into the Fleet possess 
fairly stable beds as nearly parallel to the- main stream as 
possible—a circumstance depending on the general direction 
of the tidal thrust —the secondary channels meander aimlessly 
across the marsh, ever changing their courses as landslips and 
similar trivial incidents determine. When such an event 
occurs, the energy of the advancing tide, taking the line of 
least resistance, soon scoops out a new path from the lower 
levels between the hummocks, the irregular disposition of 
which settles the sinuous course of the newly developed 
channel, as it presses onward to attain the surface level of the 
marsh, or to break into a depression pan. 


Casually formed as they are, in the end, nevertheless, they 
serve to run off surface water, and thus a system of tributaries 
essentially the same, but on a smaller scale, as the brook and 
its feeders is set up, only to repeat the process of decay and 
regeneration outlined above. 


Secondary Changes in Surface Configuration. 
Like all saltmarshes, Greatham Marsh is subject to erosion, 
but its peculiar configuration renders it specially susceptible 
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to attack at two danger points. ‘The first of these is seen in 
its south eastern margin, and the second occurs when the 
creek swerves sharply to the north ; as it does so it exposes a 
high clayey bluff to bear the full onslaught of the tide. Nor 
is this action on the two vulnerable points a normal one, for 
its vigour is enormously increased by human activities lower 
down toward Tees Bay; there, as may be gleaned above, not 
only have we the whole tidal wave concentrated by the main 
slag wall, but further, when it enters Greatham Creek, its rush 
is intensified by the funnel-like gorge of huge slag walls which 
rise so steeply just below high water mark. 


At the first point, released from its previous restriction 
within the slag barriers, the oncoming tide strikes the inter- 
posed margin of the salt marsh frontally with accentuated 
force. By its attack the supporting soil beneath the matted 
Glycerta--Statice sward is disintegrated and carried back when 
the tide recedes. ‘The turf itself, owing to its closely inter- 
woven texture, offers a sturdy resistance and remains intact 
long after the soil has settled out to form new mudbanks. 
For a while, it forms a slope up to the primary level; in the 
end considerable sections are detached, with the exposure of 
an escarpment upon which the eroding action just described 
may be renewed. In this way a well-marked secondary 
low level marsh appears, provided at times with a complicated 
arrangement of low escarpments. Such a series, by the 
number of its individual members, offers valuable data for 
the estimation of the age of any given stretch of secondary 
marsh. 


Matters at the other weak point follow a different pro- 
cedure. Assaults cannot be carried out on such a wide front, 
and the destructive energies of the tide are limited to the 
undermining of the steep banks. Slowly but surely, huge 
cave-like holes are fretted in the clay, succeeded sooner or later 
by a collapse on a wholesale scale, when huge masses of clay 
and soil are thrown into the creek to be smoothed down and 


to attract silt. By-and-by, muddy spits rise above the water, 
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in some cases sloping gently upward to the level of the 
embankment. 


But these are not the only places where such secondary 
changes can be studied ; within the marsh itself the secondary 
drainage channels, with all their huge curves, and their inter- 
mittent and reversible current, have unique opportunities, on 
a small scale but at numerous stations, of repeating the 
operations of their parent. Within their limits marginal erosion 
is constantly occurring, and their banks falling in, mudbanks 


develop to play a minor part in the history of the marsh. 


Pan Formation. 

The precise course pursued in the evolution of the innumer- 
able pans scattered at random over the marsh offers an 
investigation of great intricacy. If anything is certain it is 
that the causes of their development are multitudinous ! Still, 
careful study reveals the origin of most of them. 


Had they been observed only in the saltmarsh, one would 
have looked solely to agencies at work there for their 
Initiation, but such a restriction does not harmonise with 
known facts. Pans differing in no wise from these have been 
detected at two places on the railway side in Durham, one just 
north of Darlington, and the second between Thornaby and 
Stockton. The latter, in particular, with their rounded 
contour, steep sides, and level bottoms approximate closely in 
all essentials to the oldest saltmarsh pans. And their dis- 
covery there gives us a key to the development of at least 
some of the primary pans; in both cases they have arisen on 
flat stretches of soft, newly-made land admitting, at suitable 
intervals, of the presence of standing water. From this it 
seems that we have to look back to the time when the 
primary marsh, in its initial stages of colonisation on soft 
clayey silt, allowed a similar localisation of surface water. 
In my opinion this explains the formation of the majority of 
the primary pans. 


In a parallel sort of way, but with minor differences, such 
pans originate in the secondary marsh. Very rarely in this 
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case, do they arise on broader stretches of level ground 
exposed as the marsh collapses ; they take their origin for the 
most part in rifts in the newly fallen Glyceria-Statice turf, 
more or less parallel to the direction of the main tidal drive. 
In such fissures, local breaks strike off laterally, and then 
water lodges at the point of intersection, the deposition of algal 
debris completing the action and enlarging the tiny pool into 
a fully developed pan. 

Warming* has suggested that even on highly organised 
primary marsh the inhibiting action of decaying alge so 
weakens the sward as to lead to pan formation. This view is 
scouted by Yappf but still, according to my evidence, obtained 
by a careful consideration of the state of affairs in Greatham 
Marsh, it is nevertheless tenable. As was explained above, 
these marshes are only completely covered by the tide at widely 
separated periods; when they are, owing to local conditions, 
the tidal rush sweeps before it with irresistible might such 
huge piles of Hucz from the slag walls as to bury small hollows 
six inches deep in decaying alge and other rubbish. Here, 
directly on the Séatce, primary pans are immediately 
inaugurated when the vegetation beneath dies off. 


Another very potent agent in determining pan-building is 
the blocking of drainage channels, and this may happen in 
many ways, to elucidate which the appended map of a small 
tract in the south of the marsh has been prepared. In this 
map the various stages from channel to pan are very clearly 
seen, and such pans by their general shape very frequently 
advertise their origin. To such pans the term “channel” pans 
may be applied. 


Let us consider the position of affairs in one of the 
secondary channels of which F forms a part. From many 
indications, we soon discover that it is in a period of decline. 

* Warming, ‘‘ Bitrag til Vaderns, Sandenes og Marskens Naturhistorie, ” 
Mem. Acad. Roy. Sct. et Lettres de Danemark, Copenhagen, Septieme 
er., Sect. d. Sci., 2, 1904. 

+ Yapp, ‘‘Salt Marshes of the Dovey Estuary,’’ Journal of Ecology, 
Vol. V., 1917; Page 87. 
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At several points in its steep sides erosion has taken place, 
and at no spot is this more marked than at X where the scooping 
motion, induced by the changing path of the inrushing tide, 
has bitten out a semicircular opening. Contemporaneously 
with this, whilst yet travelling in a direct line, the water has 
undermined both sides of the narrow neck at Y leaving the 
interlacing vegetation intact. Inevitably, both sides will 
collapse and by falling across meet to form an underground 
channel such as already exists at U. This will persist for 
some time only to be closed finally when some tide more 
powerful than usual drifts up sufficient rubbish to block it, just 
as has happened with that at U'. At the same time as these 
events are happening, silt deposited at the angle opposite the 
rounded excavation will be consolidated by Glycerza roots ; 
therefore, when the tide is forbidden access, we have formed 
a deep pool with an almost perpendicular bank on one side, 
and a partly colonised silt bank on the other. Then wind 
action plays its part, and swirling eddies, set in motion, 
displace the barer silt and convey it to level up the floor ; 
thus a sharply cut edge appears to limit the Glyceria bed 
which, by its growth and decay, speedily raises the level on 
that side. By their swirl, aided by the contour of the stabler 
deeper portion, it will be perceived that these currents will 
tend to produce a pan of circular outline. 

Still investigating the same system, let us consider the 
channel pans at D. ‘These primarily appeared as local 
broadenings of the channel through tidal action and were, 
in consequence, when developed, continuous. When all 
advancement along their original path was impossible they 
overflowed, and the shallower lower set was formed as a single 
pan. But, as we have recognised, the outlet (and inlet!) at U 
fell in and was obstructed, and their water supply thus 
restricted to surface water. Retrogression set in, and the 
compound pan began to deteriorate into a series of pools. 
Just prior to this, when as yet the channel was provided with 
moving water, the division between the extreme member of the 
channel series and the primary pan E had been driven in to 
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form the double pan H. However, we are not without signs 
that the whole system is, under the influence of the wind on 
the water, once again linking up. 


It is well to note here that, long ago, the pan E very 
probably bore the same relation to G as F, in some future 
time, will bear to I. 


Leaving this set, by the examination of those just above 
it we shall gain further hints as to how the cessation of current 
ending in relict channel pans may arise. Originally, when 
the broader channel was carved in the marsh, the western end 
of the larger island now visible had been strong enough to 
cause a bifurcation in the channel with the consequent boring 
of a side runner toward C. But although this promise of 
resistive power was not kept, the “isthmus” of the protruding 
finger held out long enough for local expansion indicative of 
future pans to be scoured out; then the break at B resulted, 
so that the flowing tide, instead of passing onward to C, 
simply resumed its original direction. With the lack of water, 
the channel was colonised by G/ycervza, and the chain of pans 
at C isolated. 


A further source of pans has been seen in the suncracks 
which cover the marsh like a network in dry hot seasons. 
Rarely such may be the explanation, but in my view it is very 
unlikely. In such a summer I have seen even the broader 
and deeper pans dried up, and the mud on the bottom con- 
tracted into a curiously regular reticulation of suncracks. 
These were submerged once again in August of the same 
year, and since then they have been examined at regular 
intervals ; despite the gales and vicissitudes of several winters, 
the original cracks show few signs of change. _ If such be the 
case there, is it probable that suncracks on the firmer soil of 
the main marsh will serve as nuclei for huge pans? 


The Vegetation. 

We are now equipped for an examination of the various 
plant communities of the salt marsh. Considerable work on 
such formations has been done at odd stations on our coasts 
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and estuaries, and though the phenomena awaiting elucidation 
here must perforce be of the same order as those studied else- 
where, the local problems offered by the peculiarities of 
Greatham Marsh and its distance from the sea form a rich 
field for work more intense than war conditions have allowed 
me. 


Owing to the enormous length of time the main bulk of the 
marsh has been established within its present bounds, to a 
first glance no scope is given for the observation of the plant 
successions. Fortunately, all the necessary steps in the pro- 
cess of colonisation can be observed on the mudbanks and 
spits characteristic of the Creek and drainage channels, as 
well as on mud deposited when a high tide silts up a 
depression. In an equally satisfactory fashion, the developing 
secondary marsh yields material for the study of a certain 
phase of retrogressional movement. 


Whether the bare ground offered as a site suitable for 
occupation is a muddy spit or a sandy scour, the very first 
colonists are green algze of the genera RAizoclonium, Vaucherta 
and Chaetomorpha, which not only form a favourable sub- 
stratum for holding germinating phanerogams, but also have 
much value as soil binders. Deliberate tests to estimate 
their consolidating value were made by dragging up a hand- 
ful; an astonishing amount of mud was lifted with them. 


As soon as the ground 1s suitable Sa/zcornzae appear in huge 
numbers, forming an open Salicornietum europaeae. Whether 
by chance or as a direct effect of the environment, I noticed 
that the invading hosts on the sandier ground tended to 
belong to the red form, whilst on the muddier, and possibly 
saltier tracts, the apple green variety prevailed. Against the 
view that colour and soil are correlated, can be advanced the 
fact that at minor stations, where colonisation is proceeding in 
the general area of the marsh, the colours form a mosaic of 
red, purple, and green. Viewed in its proper light, this latter 
fact would seem to suggest that the dominant colour in 
isolated assemblages depends essentially on the circumstance 
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that the individual members were descended directly from one 
and the same ancestor. Furthermore, it gave us evidence 
that the purple green variety is heterozygous for colour and 
therefore a hybrid (in the Mendelian sense) between the red 
and the green forms. 


In general, the species responsible for such primary 
colonisation is Salicornia herbacea, but one tremendous colony 
on a mud spit jutting into the Creek was solely composed of 
S. dolichostachys. 


Very rarely, instead of Salicornia being the pioneer, 
Glycerta maritima appears in that role with marked success, 


although never on a large scale. 


Sometimes succeeding Salicornia in the first phase, but 
often enough occurring simultaneously, Svaeda maritima forms 
an edging. Next, Glyceria maritima insinuates itself, until at 
length the open Salicornietum passes typically into the 
Glyceria-Salicornia association including nothing but the two 
dominant plants and a little Swaeda, although other segregates 
of Salicornia europaea like .S. disarticulata and .S, ramosissima 
may occur locally. 


In the next evolutionary step the annuals practically 
vanish, and an almost pure growth of G/ycerva forms the turf 
which, at the point where favourable conditions assisted the 
present observations, gradually merges into an Armerietum, 
a steady rise up the crumbling slopes leading us directly into 
that part of the marsh which must have persisted for ages 
and preserved this association in its stablest form. This 


includes :— 
Armeria maritima ...... see. d Plantago maritima ... ....... if 
Glyceria maritima ........ coc 2006 ad Glaux maritima: s...ccste.sesss <1) 7 
INSieye (ETTOVWOVEN aq rocanenn ood F ‘Triglochin maritimum ......... r 
Artemisia maritima ... (07 edge) r Blestuicasnu braless eaeee nase yee 


Whilst the above represents the distribution, and in part the 
succession, in the west, to the eastward, events, which 
unfortunately can only be followed on a minor scale, pursue 
a different course. In newly colonised muddy hollows, soon 
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after the joint dominancy of Glycerta and Salicornia, Aster 
gains a footing, followed hard by Séadice limonium, until at 
length we have developed a sub-association, which is a form 
of Glycerietum worthy of the term Glycerto-Staticetum. In 
this we find 


Glyceria maritima ...... ....5+5 d Suaeda maritima .............. 0 
Statice limonium ........... Mel pecdce, ANORRETOIE) MAWAENDMA, \o/\de “Soosoponad | 
/\gitigye (Haljevolliiwlinm Gooaca) avaqaycos 9) la! Spergularia marginata......... r 
Salicornia europaea (agg.) «..... @ Triglochin maritimum...... .. ji 


Next in order arises the Staticetum, occupying the main 
body of the upper marsh and obviously the most stable of the 
varied associations liable to tidal immersion ; this resembles the 
stage just passed in composition, but the frequencies are very 
diverse. List :— 


Glyceria maritima ............... ad Spergularia salina............ 0+ We 
Sien@e Ihoanoroyhewen [oscoasosooonosnce d Sb MMEVRAIVTENA, scoasodbossonon, gobo | if 
PXSteL ay POUMMN se isclleehseiiscnee ase a Plantago maritima ........... a 
Artemisia maritima Armeria maritima ......... .-. Wo 

6000006400 . (07 edge of pools) la _ Statice humilis .................. Ur 
Salicornia europaea (agg. ) ...... ir Triglochin maritimum... ... vr 
SAE CaM elelIoal | see we|sceeeilesses 0 


Gradually, as we proceed beyond the limits of immersion by 
all but the highest spring tides, whether toward the Creek or 
toward the edge of the marsh, both on the north and on the 
south, this community glides by degrees into an Armerietum 
differing very widely from that referred to above. Its more 
open nature is indicated, especially on the south side, by the 
presence of the various Sadicorniae, and the general aspect of 
the community as a whole contrasts greatly in the mind’s eye 
with the close dark green turf of the Armerietum higher up 
the Creek. Its usual elements are :— 


Glyceria maritima ........ ...... d Plantago maritima ............ Va 
Armeria maritima........ neta d P. maritima, var. latifolia ... 0 
Salicornia europaea (agg.)..... Jf | Spergularia spp. ............. 3 

Suacdaamanitumarec reese 0 Aster tripolium..,........ s000082 0 
Triglochin maritimum ...........; 7 Statice limonium ............... 0 


This, and similar associations, present a pretty sight as they 
fringe the marsh with pink in June—a sight only equalled 
I 
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when the immense masses of S¢atice dimonium flood the central 
areas with their deep lavender blossoms in August and 
September. 


On the north side the Avmerza zone is succeeded by a narrow 
band of Artemisia vulgaris which locally yields to Odzone 
portulacotdes, in the sole station for this very common saltmarsh 
plant on the Tees. 


This thin line of Arfemzs7a and Odsone then is followed by 
a mixed association compounded of common weeds of cultiva- 
tion, plants typical of a littoral meadow, and similar plants. 
Of these the most interesting are Aupleurum tenutssimum, 
Cochlearta officinalis, Agropyrum junceum and Stellaria 
Boraeana. 

We must now turn our attention to the Secondary Marsh; 
this, we must remember, is simply a section of the fixed 
Primary Marsh which by tidal wash has been thrown down a 
foot or two below its former level. | In consequence, it is now 
subject to periodic immersions in salt water so that plants, 
tolerant enough of salt in an ordinary way, but as we glean 
from their stations in the upper marsh objecting to it when in 
excess, now receive that excess. Practically immediately they 
fail before altered conditions which G/ycerza can withstand, 
and that plant replaces them everywhere. In this fashion, a 
close, if undulating, turf of what I call a retrogressional 
Glycerietum is generated, often leading directly into the 
Staticetum of the marsh above. 


This connection arises gradually as the new association 
establishes itself and accumulates soil, thus raising itself once 
again beyond the tidal influence. Then, and not till then, either 
by ‘ peaceful penetration” down the slope or by regeneration 
from old roots, S¢a¢ice forthwith proceeds to battle for its 
position in the former joint dominancy. 


Greenabella Marsh. 

Like Saltholme Marsh, this has been shut off by a sea wall, 
but in this instance the barrier is the very massive double slag 
wall retaining the lower half of Greatham Creek, In place 
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of resulting in the severing of an immense fleet like Holme 
Fleet, holding a fine sheet of deep fresh water, here we have 
isolated a great stretch of shallow water very variable in its 
limits and always kept salty by the occasional accessions of 
sea water by indirect means. ‘(here are present also a brave 
array of pans which vary from those seen in Greatham Marsh 
in being founded on very sandy soil, and in being abundantly 
supplied with vegetation of an extremely interesting type. On 
rare occasions, the predominant sheet of water, when at its 
greatest limits (and’this implies a rise of about a foot), over- 
flows the whole area for the breadth of a hundred yards or so 
from the sea wall. ; 


Outside the sphere of influence of the main pools and pans, 
the general level of the Marsh has undergone great changes 
in very recent times. Only a dozen years ago it rejoiced in 
the same grassy stells as Saltholme winding around grassy 
hummocks bearing such arenicolous plants as Glyceria distans, 
Galium verum, Ononts spinosa, Astragalus Flypoglottis, Lotus 
corniculatus and the like. Now all is transformed, stells and 
hummocks alike are gone, and with them the water birds they 
attracted ; the Ruff and Reeve court here no longer. At the 
present time the vegetation displays the same general com- 
plexion as that of the highest levels of Saltholme Marsh. 


The pans, however, as was pointed out, support a very 
peculiar Flora and one which seems destined to persist ; not 
the least noteworthy fact about it is that one species, in many 
cases, forms the sole occupant of a single pan, but then almost 
uniformly it completely fills it. Another wonderful thing, too, 
is that adjacent pans very often produce dissimilar species. 
One, a special favourite of mine, yields nothing but Ranuwn- 
culus Baudoti var. marinus which, when in full bloom, is well 
worth a visit; its neighbour, not a yard off, supports a pure 
growth of . Zannichellia maritima. Again, not far away, 
Potamogeton pectinatus var. salinus is the sole tenant, whilst 
just a stone’s throw. from that, Ruppia rostellata alone 
populates the pans. Of course, occasionally, pans do produce 
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more than one species when Zannichellia and Ranunculus, 
Zannichellia and Potamogeton, Ruppia and Zostera nana are 
associated pairs. 


Of these plants, Ruppia alone is intolerant of shallow water 
and prefers a depth of about a foot. In the large saltwater 
lake (for it covers too great an area to be called a pool), 
Ruppia forms a Submerged Leaf Association belonging to the 
SALINE Aquatic ForMATION and appears as a dense growth, 
first developed at a depth of nine inches, and therefore a 
yard out, extending as far into the water as the eye can see. 
The following are its members :— 

Ruppia rostellata ..... Auivaeadaoadeo ad Zostera) nanay-taeereeeeeeeeeee ete 

IRD YOVEL SONU soo0a0aace canseyo0 a 

Between the pans, the wetter and lower sandy soil maintains 
an open Salicornietum europaeae, amongst which alge like 
Rhizoclonium flourish. As we approach more thickly colonised 
drier ground, first Glycerta and Swaeda (the latter toward the 
hummocks) appear, then Glawx and Spergularia join company. 
Next Salicornia wholly disappears and Yuncus Gerardi steps 
in, until finally we have a mixed assemblage of plants reminding 
one strongly of the freshwater fen association. A typical area 
chosen for tabulation yielded the following species — 


Staticeulimloniumpeepeereedeerssese ur Carex \distansityasdes snare pre r 
NSC (THYOLVNWIN oncoocescos coccooes CHA Triticum pungens............... 0 
Salicornia radicans .....-.....0+6 ur Glyceria maritima............. 50, 1 
Suaeda maritima ......... BuduaH con, 67 G. procumbens ..... iS viges PALER 
Plantar oymaanibinaayeae myetee sete m ace Lepturus filiformis ............ ff 
Spergilaniaysalinaleya-sWerbiers ill /Man Res CCAM Dic ai teetee mets Aoraoesa 
(Gileivie TRENMBIINE, 6” canscobsdnnonde 0 BVA YUE SO Gascornssaccoan ser a 
Juncus Gerardi..... slagbooasasbecone i 


with very many plants found in an average coarse pasture. 
As the ordinary vegetation of the reclaimed pasture is neared, 
one by one the halophytes vanish, the last to go being G/aux, 


Plantago and Spergularia in the order named. 


At times the Salicornietum, in place of passing into the 
above association, runs up to the barer sandy hummocks 
bordering the pans; there a very curious society of the 
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appended composition, frequently closed but often enough 
open, holds possession :— 


Plantago maritima ......... nog0g0 d Bryum Warneum..... ......... if 
Spergularia salina..............0.4. r Bryum calophyllum . ......... fF 
Erythraea pulchella ......-...... sd 


The only other point of interest in Greenabella Marsh is the 
sea wall itself, and it can display fine patches of the lichen 
Physcia parietina and the fern Dryopterts aristata—an 
important observation when one recollects how generally ferns 
and lichens have been exterminated within the radius affected 
by blast furnace smoke. 


Over the embankment, and enclosed between the old and 
the new roads, lies a detached piece of land allied in its 
vegetation to that just discussed. Not so very long ago, this 
was covered by a shallow sheet of salt water falling into 
Greatham Creek lower down its course. At present, it is 
severed from that body of water by the new road, and asa 
result the pool is steadily drying up. Any interest that the 
nook claims depends not upon its rich Flora but upon its 
rather strange successions. In the earlier stages, when the 
receding water exposes a stretch of almost bare soil, nothing 
grows for a while except Glycerza fluitans and Glaux maritima, 
both of which, despite the saltness of the water, grow freely 
within it. Then as elsewhere RAzzoclonium appears, followed 
by the annual Salicorniae, but before these vanish, two 
curious liverworts gain a footing; to wit, Aneura pinguts 
and Fallavicinia FHlotowiana. Next the Salicorniae lose 
ground rapidly, and we have in their stead an irregular open 
association of the foregoing plants and very stunted Fuzcus 
Gerardi, Spergularia, Plantago, Triglochin, until we reach 
what was the original water’s edge. Here we encounter a 
Juncetum dominated by Funcus Gerard, including :— 


PommerishGerardilp nent Ssseedcesot. 5 WG  Gienip imen aie snsedaroccobee des: ie 
Glyceria maritima ............... ld Triglochin maritimum ..,...... r 
SAlICORMAPSD Del aca nlevonecrastsaees 0 Festuca rubra ..... PEROEMAARH EE ua 


SMELPULALIAISPPh) sanccsvernivevecss | Os) VAMEULR PINUS a... s2ce-eleccans lsd. 
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Plantago maritima ........-.. ... 0 Pallavicinia Flotowiana ...... Wa 
Erythraea pulchella ............... Ur IBYAPBUN, SD)ObL Gorse soononcssoas anc C 


—a Florula greatly recalling that of dampish dune hollows. 


VI—CONCLUSION. 


We are now in a position to review the results of our 
labours, and to make the desired comparisons with the lists 
given in Brewster’s History of Stockton and Sharp’s History 
of Hartlepool. It is impossible to repeat the latter lists here, 
and indeed there is no necessity for doing so, so very few of the 
old specialities in water and marsh plants having died out. In 
fact, the only absentees worthy of mention are /ofttonza 
palustris, Pinguicula wulgaris, Sagittaria sagittifolia, and 
Butomus umbellatus. Of the first three, Sagz¢/arza may yet be 
reinstated, but I am afraid that the constant clearing of the 
waterways to secure adequate drainage of the low-lying soils, 
added to the effect of works, has effectually stamped out the 
other two ; this is rendered the more probable because all three 
reach their most northerly habitats on the eastern coasts: 
Besides, the same plants are extinct in the Middlesbrough 
Marshes on the Yorkshire side, although there the iron works 
are the most potent agencies in their suppression. Beyond the 
boundaries of the industrial area, the nearest station for 
Ffottonia is Stokesley where it revels in old clay holes, but I 
know of no certain locality for the other two nearer than the. 
Derwent at Malton. 


Why Pinguicula has vanished I cannot pretend to tell. The 
habitats presented are for the most part quite untouched, and 
the ground remains precisely like that on which the plant 
flourishes elsewhere in the county. Still, deliberate searches 
conducted on my hands and knees to eliminate faulty observa- 
tion, in the likeliest of localities, have been quite profitless. 
That its extermination depends on local vicissitudes appears 
certain, since Pinguicula grows as freely as one could ever 
wish to see it on Waldridge Fell, at Wolsingham, Blackhall 
Rocks and in Upper Teesdale—to name only a few of its 
haunts—and in the first-named conditions are certainly far 
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from being so propitious as those offered here. My sole con- 
jecture is that some long forgotten fire, helped by the choking 
action of fen vegetation, has so affected a plant almost 


destitute of roots as to prevent its recovery. ° 


However, to balance these losses, Statice humilis, Salicornia 
radicans, Eerythraea pulchella and Potamogeton compressus have 
_been discovered to add to the local Flora. Of these, the 
existence of the first two could almost have been predicted in 
view of their presence in Coatham Marshes just opposite. 
And their detection was very opportune, so very precarious is 
their hold. Both hereabouts attain the limits of their northern 
range, and the tenure of plants favouring the Mediterranean 
cannot be a happy one here—a fact that the further northward 
extension of the genus S/a/ice in the guise of .S. /zmontum does 
not affect. Though Sa/zcornza is not so definitely southern in 
its preference, of the two, it will be first to disappear; even 
now only a few straggling wrecks represent it. 


How Lrythraea pulchella eluded , the eyes of the early 
observers I cannot understand, unless the reasons be its late 
flowering and lowly habit; in very many places it simply 
abounds. Furthermore, it appears to be ¢he Tees Mouth 
speciality destined to survive, so easy is it to satisfy in its 
requirements, if only the soil contains a little salt. 


In recording these additions I have not ventured to include 
such segregates as Orchis incarnata, Stellaria Boraeana, and 
the various Salicorniae, Ruppiae and Zannichelliae ; no reflection 
is cast on older authors for failing to observe these. Only 
recently have the bulk of them been studied and separated 
from their aggregates with any certitude. In this category 
my discoveries include Salicornia dolichostachys, S. disarticulata, 
S. ramosissima, Ruppia spiralis and Zannichellia maritima. 


Little as has been the time devoted to the Cryptogams they, 
too, have yielded their quota of rarities, several very rare 
mosses and hepatics having rewarded my restricted efforts ; 
had time and opportunities permitted I feel confident that 


136 DR. J. W. HESLOP HARRISON ON 


many novelties accruing would have served to augment our 
lists. My most noteworthy finds were Brywm Warneum, 
B. calophyllum and Pallavicinia Flotowiana. 


Considering now the most interesting of Brewster’s original 
records, we decide that Z7o//ius is by far the most attractive. 
Generally looked upon as of montane proclivities, here it 
luxuriates not ten feet above sea level, and consequently one 
is spurred on to enquire as to what new characters have been ” 
acquired in response to its novel environment. To secure 
accuracy in such a determination, my friend Bolam sent me 
roots from two levels (1,000 ft. and 1,800 ft. respectively) 
near Alston, and others from about 500 ft. at Wark in 
Northumberland. These I grew alongside the local form. 
Wide divergences were at once perceptible between the 
Pennine and the Tees Marsh specimens ; those from Wark, 
near as they approached to the mountain form, were never- 
theless intermediate. To put them concisely thé main 
differences between the two extremes may be tabulated as 


follows :— 
Character. Upland Form. Lowland Form. 
Flower Buds. Greenish. Reddish brown. 
ae Oe 
Colour of Flowers. | Yellow. Slightly deeper. 
Bracts. Not so leatlike and few. | Leaflike and many. 
Flowering Spike. Short and rarely, ifever, | Long and branching 
branching. frequently enough. 
Seedpods. | Rich deep purple in Only very faintly so. 
colour. 

Leaves. Much more compact | Freer in growth in all 
owing to the close- these characters. 
nes& of the segments ; : 
on an average not so 
long. 
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For the lowland plant I suggest the name re/zcfus. 

Glaux maritima next claims our attention. The reader 
will have perceived that it thrusts itself upon one everywhere 
in Saltholme and the Saltmarshes ; in water and out of it, 
nothing seems to inconvenience it, and soil long since 
deprived of even a modicum of salt satisfies it as well as the 
saltiest of salty water, although in the latter habitat it assumes 
a long ragged-looking habit. No other halophyte shows any 
such adaptive possibilities as this save perhaps, to a very 
slight degree, Carex distans and Triglochin maritimum; even 
Armeria maritima and Plantago maritima, recurring in the far 
west of Durham, show no tendencies like these to transgress 
their limits here. 

As.we have already seen, the prevalence of Orchidaceae at 
Billingham is quite remarkable ; nowhere else in Durham have 
I seen such a plethora of forms. Even yet the related genera 
Orchis and Gymnadenta, with their various forms and hybrids, 
will amply repay study, as my discovery of Orchis tncarnata, 
Gymnadenia densifiora and the hybrids previously recorded 
demonstrates. el/eborine palustris, now extinct at Blackhall 
Rocks, still draws our attention in the Zyo//izs Marsh, and 
long ere its detection I had predicted its occurrence with other 
forms which will yet appear. 

The same marsh can yet boast of TZhalictrum flavum, 
another plant lost in many of its former stations, and there, 
too, the form rufinerve can be found; this likewise was a 
welcome reappearance long despaired of. I have a record for 
1gor on the banks of the Team at Lamesley but that, as many 
other old habitats, will see it no more. 

Floristically, it will be seen that my results have surpassed 
one’s wildest hopes aroused by the rediscovery of Tyrollius. 
Independent of any influence of my Yorkshire experiences, 
my ambitions were toned down by the knowledge of the 
futility of efforts parallel to endeavouring to repeat Brewster’s 
record of Salicornia europaea in Saltholme Marsh, or of the 
same plant at Samphire (!) Point. Not therefore expecting 
great things, correspondingly greater has been the surprise. 
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Ecologically, I had expected to do remarkable work but 
my expectations have been thwarted by influences beyond my 
control. Despite this, even in that branch, my labours have 
not been without their value. I have been enabled to present 
novelties in the way of associations and successions which 
some future worker may adequately expand. In the meantime 
an account of their presence and composition will not be 
valueless in stimulating the efforts of toilers far more favour- 
ably situated for such work than we on the North-East Coast 
can ever be. 


Corrigenda :—On pages 101, 102, 103, 105, 106 for Parnassius 
read Parnassia. 

APPENDIX. 
The Uredinaceae of the Marshes. 

In view of the production, in some future time, of a Fungus 
Flora of Northumberland and Durham, it has been considered 
advisable to give some account of the “Rusts” observed 
during the progress of the previous work. 


Uromyces, Link. 

1. Uromyces valertanae, F\k\. Very plentiful in the Z7oldius 
marsh, affecting the young leaves of Valeriana dioica and 
V. sambucifolia. So like are the latter in their young stages 
to those of Parnassia palustris that one can pardon the errors 
of De Candolle and Cooke in thinking that plant was affected 
too, and therefore describing a mythical species on the 
strength of their opinion. 


2. Uromyces limon, Lév. Extremely abundant in Greatham 
Marsh on leaves of Statice limonium, the leaves of almost 
every plant supporting crowds of teleutospores. 

3. Uromyces geranit, O. & W. Quite rare in the Billingham 
Marshes on Geranium pratense. 

4. Uromyces ficariae, Lév. Wide spread in Billingham 
Bottoms in May on Lanunculus Ficaria. 

5. Uromyces junct, Tul. Very destructive to leaves of 
Pulicarta dysenterica’n the Trollius Marsh, utterly destroying 
the plants so that new growth is necessary to secure their 
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flowering. Pycnidia and aecidia on Pulicaria dysenterica ; 
uredospores and teleutospores on Fwncus glaucus, and ¥. 
effusus. I have never seen the latter on "uncz named by 
Massee. 


6. Uvromyces scirpt, Burr. Somewhat sparingly in the 
various Saltholme Scz7pus maritimus beds furthest away from 
Greatham Fleet, but commoner on Mucky and Swallow Fleet ; 
this perhaps explains the weakened condition of the plant there. 
Pycnidia and aecidia on Glaux maritima; uredospores and 
teleutospores on various forms of Sc7rpus maritimus. 


7. Uromyces poae, Rabenhorst. Rather common near 
Norton Mill. Pycnidia and aecidia on Ranunculus repens ; 
uredospores and teleutospores on Poa ¢rivialts. 


8. Uromyces chenopodit, Schroet. Rare on Suaeda maritima 
in Greatham Marsh. When I recorded this in the Vasculum, 
Dec., 917, page 128, I did not know that this was a new 
British record ; such is, however, the case. 


Puccinia, Persoon. 


1. Puccinia absinthit, D. C. Common enough on the 
Artemisia maritima on the north side of Greatham Fleet ; not 
seen on the southern half. 


2. Puccinia centaureae, Mart. Rather unusual on Centaurea 
nigra in Billingham Bottoms. 


3. Puccinia obtegens, Tul. Very common throughout the 
area on Cirsitum arvense; easily recognisable by its fragrant 
smell. | 


4. Puccinia menthae, Pers. Not common on Mentha spp., 
but generally distributed in the vicinity of Billingham. 


5. Puccinia epilobit-tetragont, Winter. Surprisingly scarce 
on Epilobium hirsutum in the osier bed at Billingham. 


6. Puccinia caricts, Rebent. Once only, teleutospores on 
Carex paludosa in the Caricetum paludosae at Billingham ; 
aecidia on Urtica dioica. 
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7. Pucctnia orchidearum-phalaridis, Kleb. Sparingly at 
Billingham. Uredo-—and teleutospores on Phalarts arundinacea ; 
aecidia on foliage of various Orchidaceae. 


8. Puccinia trai, Plow. Very common in the Zyo/lius 
Marsh. Aecidia on Rumex acetosa ; teleuto—and uredospores 
on Phragmitis vulgaris. 

9. LPuccinia magnustana, Koern. Common in Mill Lane, 
Norton. Aecidia on Ranunculus repens. 

Phragmidium, Link. 

1. Phragmidium fragariustrt, Schr. Sometimes very 

injurious to Potertum officinale at Billingham. 


Coleosporium, Lév. 

1. Coleosporium sonchi, Lévy. Extremely common on the 
Petasites vulgaris \ining Greatham Beck but absent from 
Billingham. 

2. Coleosporium euphrasiae, Vint. On Rhinanthus crista- 
gallé in Cowpen Marsh. 

Triphragmium, Link. 

1. Lvriphragmium ulmartae, Link. Not very common on 

Spiraca Ulmaria in the Trollius Marsh and the Osier bed. 
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Greenabella Marsh 


Fig. 6. Greatham Creek and Saltmarsh with the adjoining Fleets. 
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On Sections in the Lower Permian Rocks at Claxheugh and 


Down Fill, Co. Durham. 
By Davip) WooLracory, DSc. E:G:s; 


The purpose of this paper is to describe two interesting areas 
of disturbed Lower Permian strata occurring on the escarp- 
ment of the Magnesian Limestone near Sunderland. The 
section at Claxheugh is seen along the south side of the River 
Wear about two miles west of Sunderland, while the exposures 
on Down Hill, near West Boldon, occur on the hill north of 
that river immediately opposite to Claxheugh. Both of these 
areas are worthy of study by geologists and by members of 
the Natural History Society ; as they present exposures of the 
lower divisions of the Permian, of the Bryozoa Reef or Fossili- 
ferous division of the Limestone, of disturbed rocks and 
breccias, and give a clear indication of the nature of the dis- 
turbances to which the Lower Permian rocks of north-east 
Durham have been subjected. 


In a former paper in these Transactions I gave a detailed 
description of the section at Claxheugh* and while the 
account given is accurate, the explanation suggested is not a 
correct onet. When I wrote that paper the exact nature 
of the movements which had taken place in the Permian were 
not understood, but since then it has been shown that 
horizontal pressures acting on these rocks have produced a 
series of thrusts in them and so caused many of the structural 
peculiarities which form such an interesting feature of the 


* Trans. of Nat. Hist. Soc , Vol. XIV., Pt. 2, 1903. 


+ It is there explained as being due to a cavern that had collapsed 
Horizontal movement was shown to have occurred, but it was suggested 
that the roof of the cavern had moved in this way on settling down. Howse 
had explained the section as being an unconformable junction of the Yellow 


Sands and Limestone series some years before. 
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district*. In this paper I desire to add some features of 
interest to the description of the Claxheugh section, and to 
give an explanation which is more in accordance with the 
evidence obtained from the study of the rocks of the district. 


Dr. Trechmann has shown that a thick bed of anhydrite is 
interbedded with the main mass of the Magnesian Limestone 
at Hartlepoolt, and suggests that anhydrite and gypsum were 
interstratified in other areas with that bed from which it has 
been subsequently removed. This would lead to a collapse 
of the rock, and thus some of the disturbance and _ brecciation 
of the Limestone, especially in its upper layers, may be due to 
that cause. It is alsa probable that the removal of the sulphates 
would enable the horizontal pressures that subsequently acted 
to produce much greater disturbances and brecciation than 
they would have on a rock that had not been rendered 
cavernous in that way. In my paper on “The Stratigraphy 
and Tectonics of the Permian” I state that sulphates and 
other salts were probably laid down with the main mass of 
the Magnesian Limestone, but as there was no direct evidence 
in the North of Durham of such deposition, and as I knew 
that Dr. Trechmann was working on the anhydrite deposit 
near Hartlepool, it seemed to me best not to lay too much 
stress on the probability of sulphates having been originally 
present in the Middle and Upper beds of the Limestone, 
until their occurrence at Hartlepool had been definitely proved 
in these horizons. 


The breccias occurring in the Permian of the North of England 
have been produced in various ways, among which are:— 
(a) The Brochrams of the Vale of Eden were screes probably 

* Proceedings of the University of Durham Philosophical Society—On 
a case of thrust and crush brecciation, Memoir No. 1, 1909, 20¢@ 1912, 
Stratigraphy and Vectonics of the Permian of Durham (Northern area). 
Proceedings of Geologists’ Association, London, 1912—-Geology of North- 
East Durham and South-East Northumberland. 

+ Quart. Journ. Geol. Soc., 1913. 

+ Beds of anhydrite and gypsum haye since been proved to occur in the 


Permian of South Yorkshire by borings through it. 
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washed down by torrential streams and mainly deposited 
under continental conditions. The breccias of Cumberland 
(Whitehaven district) were also deposited on a land surface*, 
(6) The fossiliferous breccias at Blackhall Rocks are com- 
posed of blocks that have rolled down the eastern edge of the 
Reef, z.¢., Vorreef tT, (¢) Some of the breccias were produced 
by thrusting (crush breccias) e.g., those so well exposed at the 
south end of Marsden Bay, (@) others may be due to the 
removal of beds and intercalations of gypsum and anhydrite, 
as those exposed on the coast of Durham near Easington, 
(ec) while the breccias at Raisby Hill Quarry appear to 
have been produced by hard calcareous beds (bluestones) 
becoming changed into soft cellular dolomite (the magnesia 
being derived from the dolomite above) and then the layer 
breaking up. The last three would be associated with 
disturbance in the strata, the two former would not. 


It is thus clear that the causes of the brecciation and of the 
disturbed strata in the Magnesian Limestone are many, and 
that the evidence from each exposure must be carefully 
examined before an explanation of their mode of formation 
can be elucidated. 


The disturbances at Claxheugh and Down Hill occur 
beneath the level at which sulphates were laid down (they 
affect the Yellow Sands, Marl Slate and Lower Limestone) 
and afford clear proof of having been produced by horizontal 
movements, and cannot be directly due to the Magnesian 
Limestone having contained gypsum or anhydrite, nor to the 
removal of beds of Limestone, Marl Slate and Yeliow Sands 
by solution or underground mechanical action of running 

* Dr. Trechmann and I have lately examined both of these beds and 
agree as to their mode of formation. 

{+ In Thuringia a Bryozoa reef occurs in the Lower Zechstein, similar 
in nature and fossiliferous contents with that of Durham, and a Vorreef is 
present also. Geologisches Wanderbuch fiir Ostthiiringien und West- 
sachsen by E. Kirste, page 141. Dr. ‘Trechmann and I who examined 
the Thuringian beds in 1913 were struck by their resemblance to those of 


Durham. 
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water as stated in my former paper. They present many of 
the features that JI have described as occurring in the 
Marsden district, and are specially interesting because of the 
masses of rock which can be shown to be thrust out of 
position. That the thrusting, of which the rocks of Claxheugh 
and Down Hill give such clear exposures, took place over 
large areas is evident from the sections of the Permian in 
Cullercoats Bay, Marsden, etc., and from the exposures of 
the Coal Measures along the south coast of Northumberland™®. 


The rocks seen in the two areas are in descending order 
(1) The Shell or Fossiliferous division forming the Bryozoa 
Reef, which runs in a series of knolls from the north to south 
of Durham (2) The Lower or regularly-bedded Limestone 
(3) The Marl Slate and (4) The Yellow Sands resting 
unconformably on the Coal Measures. 


It is not proposed to describe these beds here as their 
features have been fully given in the papers referred to, but 
to give a short description of the structural features of the 


two areas. 


The Claxheugh section will be understood from the photo- 
graph and detailed drawing of itf. It affords evidence at the 
western end of the exposure of the thrusting of the Lower 
Limestone (3a) over the unbedded limestone of the Reef. 
These disturbed beds are seen in the railway cutting 
immediately above Claxheugh rock. Howse and Kirkby 
collected Lower Limestone fossils from this place some 50 years’ 
ago. At the eastern end the Marl Slate and Lower Limestone 
are entirely thrust out of the section, and at X the Yellow Sands 
have been sheared and dragged up over a mass of breccia 
from west to east, thus affording evidence of the direction of 
the thrust movement. Between Y and D the base of the 
Fossiliferous Limestone is slickensided and grooved by being 

I have lately observed evidence of horizontal movement in the Coal 
Measures exposed in the river bank opposite to Claxheugh. 


+ Further details can be seen in the photographs and section given in 


my former paper in these Transactions, 1903. 
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I. Photograph of Claxheugh looking East. 


(4) Unbedded Limestone of the Reef, some of the horizontal planes in it referred to in the paper can be seen. 
(3) Lower Limestone. (2) Marl Slate. (1) Yellow Sands. 
The landslip of 1905 is well shown. The house in the distance stands on the Coal Measures, 
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Lvans. Nat. Hist. Soc. N., D. & NC., New Ser., Vol. V., Pl. V. 


Photo. D.W. 
2. Disturbed Beds of Lower Limestone and breccia with 


fFossiiferous Limestone above. 


The Yellow Sands are sheared at X and drawn up over the top of the 
breccia from the west. 


(See section Fig. 1. Claxheugh), 
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Trans. Nat. Hist. Soc. N., D. & NC., New Ser., Vol. V., Pl. VI. 


3. Grooved and slickensided base of Fossiliferous Limestone 
at Claxheugn. 


The direction of the grooves is WS.W. to E.N.E. and the 


movement was in that direction. 


4. Minutely faulted and brecciated Limestone in quarry, 
south of Claxheugn. 


Trans. Nat. Hist. Soc. NV., D. & N'C., New Ser., Vol. V., Fl. VIZ, 


Go SORal Seis, IDowa JEW. 


The Yellow Sands are here overlain by a small triangular mass of 
Marl Slate and Lower Limestone M, all of which are covered by 
unbedded limestones of the Reef. The rest of the Marl Slate and 
Lower Limestone have been thrust out of position. 
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6. Intrusion of Middle Limestone Breccias into regularly- 
; bedded Lower Limestones. These beds are disturbed 
and contorted (near the hammer). 


Small quarry, east of Church, West Boldon. 
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forced along the Lower Limestone. In the unbedded lime- 
stone a series of horizontal division planes have been 
produced, dividing this bed into a number of lJens-shaped 
masses. From exposures of the Lower Limestone in the 
immediate neighbourhood many feet of this rock may have 
been thrust out of the western part of the section, and from a 
study of the fossils Dr. Trechmann thinks part of the 
Fossiliferous Limestone is missing. Unfortunately at the 
present time owing to the landslip which occurred in 1905*, 
some of the features described cannot now be so clearly seen 
as when I first described this section. In the old quarries in 
the Claxheugh district there are good exposures of the Lower 
Limestone, of minutely faulted beds, of breccias, and of a 
very fossiliferous portion of the Reef, from which a collection 
of Magnesian Limestone fossils can be made. 


Several quarries have been worked on Down Hill, and this 
area affording evidence similar to Claxheugh is worthy of a 
short description. It is only by comparison with the features 
of the latter and other exposures that the details of the 
sections on the flanks of these hills can be understood. The 
detailed section given is of two quarries on the western face of 
the Permian escarpment near Down Hill House. The principal 
feature to which I wish to refer is that in the sand pit a small 
triangular mass of the Marl Slate and Lower Limestone, 
resting on the Yellow Sands is overlaid by the unbedded 
limestone of the Reef, while in the limestone quarry some 50 
yards away the Lower Limestone is 4o feet thick. It is 
evident that a considerable thickness of Lower Limestone 
has been thrust out of position in the exposure at the sand 
pit. There is also evidence of movement’in the limestone 
quarry in the fissuring of the Lower Limestone and in the 
disturbance of the upper beds of that division. Near Hylton 
Castle on the south side of the hill about one mile away 
highly tilted and displaced beds of Lower Limestone occur, 
from a study of which it is possible to understand the way in 


* Described in these Transactions, New Series, Vol. 1, Part 3. 
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which the lower beds have been thrust out at Claxheugh 
and from the sand pit*. On the opposite side of the hill in a 
small old quarry to the east of the Church at West Boldon (in 
a field immediately behind the school) breccias belonging to 
the Middle Limestone have been thrust into the beds of the 
Lower Limestone, which are disturbed in a peculiar way 
(photograph No. 6). On the top of the hill near West Boldon 
non-fossiliferous calcareous breccias occur, which originally 
. formed part of the highly-magnesian limestone of the Reef. 
They are pecuiliar in being cut into blocks by a series of 
sloping fissures. 


Both of the areas described are fossiliferous. Fish remains 
can be obtained from the small exposure of Marl Slate in 
the Down Hill sand pit, one of the few fossiliferous exposures 
of Lower Limestone in the district occurs in the railway cutting 
at Claxheugh, while from the unbedded limestones of the 
Bryozoa Reef excellent collections of the typical fossils of that 
formation can be made. 

* A general section of this hill is given in the paper on the Stratigraphy 


and Tectonics of the Permian of Durham, page 260. 
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A valuable addition to the British Lichen—Hora. 


By the Rev. W. JOHNSON. 


It was my good fortune to discover recently an interesting 
addition to our British Lichen—Flora. 


I have beside me considerable lichen-material gathered 
years ago, and which, up to the present I have not found time 
to work up. But being confined to the house I have recently 
turned my attention to this material, and in a gathering from 
St. Bees, Cumberland, I found on examination, what turned 
out to be not only a new lichen to Great Britain, but a new 
genus also, which is that of Sarcopyrenta Ny]. This genus 
only contains one species which is named Sarcopyrenia gibba 
Nyl. It is a very distinct and interesting lichen, having a 
sort -of double clavate sporidia, unlike the sporidia of any 
previous British species. 


Dr. Nylander records this lichen as previously found in 
Algiers, Switzerland, and Germany. It grows on arenaceous 
and limestone rocks. In growth my specimens are associated 
with Lecanora vitellina Ach., the yellow thallus of which must 
not be confused with that of Sarcopyrenia. 1 found this new 
lichen on the shore rocks St. Bees, and on the Whitehaven 
side of those rocks from the entrance from St. Bees Village. 
The rocks were large and flat, and almost on the sand level. 


I sent a specimen of this lichen to the British Museum, 
where Miss A. L. Smith, F.L.S., confirmed my discovery, a 
notice of which appears in her new volume which completes 
the New Monograph on British Lichens; published under 
the direction of the Trustees of the B.M. 


I may also say, that this new lichen is included in the 13th 
Fascicuous of my “* North of England Lichen-Herbarium.” 
L 
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REPORT OF THE FIELD MEETINGS OF THE NATURAL 
HISTORY SOCIETY FOR 1914. 


READ Zone) MARCH, Tors, By) MR ia|pei|ee eines 
CHAIRMAN OF THE FIRLD MEETINGS COMMITTEE 
IN IQT4. 
LapIES AND GENTLEMEN, 

With the exception of the September Coast Meeting, which 
was cancelled during the early stages of the war, the whole of 
the Meetings indicated on the year’s programme were success- 
fully carried out. The weather, which is such an important 
factor, was particularly kind to us, and it is pleasing for me to 
report what I believe is something in the nature of a record, 
namely, that at each and all of our Meetings, we were favoured 
with excellent weather, and’ without a drop of rain on any 


occasion. 


During the season, the following ladies and gentlemen 
attended our Meetings :— 
Mr. Richard S. Bagnall, F.E.S., F.L.S., Penshaw 
Mr. W. EB. Beck, Newcastle 
Miss Beddows, B.Sc., Newcastle 
Mr. W. J. Bellerby, Newcastle 
Mr. C. C. Cadman, Barrasford 
Mr. Isaac Clark, Newcastle 
Mr. R. B. Cooke, Corbridge 
Master M. Davidson, Heaton 
Mr. W. Dixon, J.P., Rowlands Gill 
Mr. Dixon, jun., Rowlands Gill 
Miss Edmunds, Newcastle 
Mr. P. Gordon, Newcastle 
Mr. Newbey Green, Newcastle 
Mr. W. Guthrie, Rowlands Gill 
Mr. J. J. Hill (Field President, 1914) Heaton 
Miss Doris Hill, Heaton 
Mr. C. Ismay, Newcastle 
Mr. J. Jeffreys, B.Sc., Newcastle 
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Mr. John Losh, Newcastle 
Mr. J. Ford Maling, Saltwell 
Mr. Edward Potts, Cleadon 
Mr. R. Pyle, Whitley Bay 
Miss Roberts, Blaydon 
Mr. C. E. Robson (Hon. Secretary) Newcastle 
Miss Joyce H. Robson, B.Sc., Newcastle 
Mr. George Sisson, Hexham 
Mr. Nicholas Temperley, Low Fell 
Mr. W. Leonard Turner, Low Fell 
Master C. Waite, Newcastle 
Mr. J. D. Walker, J.P., Newcastle 
Rev. Arthur Watts, F.G.S., Witton Gilbert 
Misses Wilson, Rowlands Gill 
Mr. Cuthbert B. Wilson, Newcastle 
Our Opening Meeting was held at BarRasForD, on the 
North Tyne, on Saturday, the znd of May, 1914. We had 
an excellent attendance, many of our members taking this 


their first opportunity of engaging in actual field work after 
the somewhat inactive months of winter. From the very 
beginning circumstances combined to make this Meeting a 
thoroughly enjoyable one. Friends met at the station who 
had lost sight of each other for many months, and now showed 
an eagerness to once more link up companionship in the 
pursuit of their favourite studies. The weather was gloriously 
bright and the scenery on the west line, interesting at any 
time, to-day provided the party with ample material to discuss 
during the short time spent in the train. After getting well 
away from the town and beyond Blaydon, one could not help 
but admire the glorious array of colour on either side of the 
track. The earlier trees had already got their new foliage, 
while others were just budding and in that interesting half 
stage which so delights the eye. Not only in the woodlands 
but in the meadows too the spirit of early summer was 
abroad, and features which in an ordinary way might be con- 
sidered commonplace were on this bright May morning 
transformed into objects of beauty and interest. In this way, a 
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familiar meadow patch skirting a farm near Hexham station 
delighted the eye with its fresh greenery of deep luscious grass, 
starred with the brilliant yellows of the dandelions. 


On arrival at Barrasford, the party spent a pleasant hour 
or two ina woody dingle on the banks of the Swin Burn, after 
which they made their way down to the Fish Hatcheries, 
where, by the kind invitation of Mr. C. C. Cadman, the 
establishment for the rearing of trout was inspected. We were 
fortunate in having Mr. Cadman himself as guide, and he 
conducted us through every branch of the establishment, and 
explained carefully every detail of the rearing and manage- 
ment of the stock, from the egg to the mature fish. First the 
eggs were viewed on their trays in the spring run water ; 
later the frail young life was seen emerging from the egg; 
then in the open garden ponds, graduated in accordance with 
age, fish in thousands were disporting themselves, in all sizes 
from the mere brown streak of early youth to the goodly fish 
of several pounds, which in natural surroundings must be the 
envy of every angler. Every stage was highly interesting, 
the ponds containing the myriads of “ yearlings” particularly 
so. Here the water seemed almost to vibrate with life, and 
when food was thrown in, the surface simply “ boiled” with 
the voracious youngsters scrambling for their food. 

After leaving Barrasford, the party crossed the Tyne by the 
ferry, passing the imposing pile of Haughton Castle, and 
made their way down the west side of the river to Chollerford. 
The walk was a delightful one, though somewhat hurried, 
and the only incident worthy of note was perhaps the finding 
of a robin’s nest with young, ingeniously concealed beneath an 
old spade in a wayside wood. Here the young birds seemed 
to be in happy security, safe from the eye of the ordinary 
passer-by and well sheltered from possible storm. 

On reaching Chollerford, tea was partaken of at the 
“George Hotel,” where the events of the day were reviewed, 
notes compared, and lists drawn up of the day’s finds. Later, 
a pleasant hour was spent in the evening’s cool by the river, 


while some of the more adyenturous of the party pushed on 


FIRLD MERTINGS FOR 1914 107 


and inspected the remnant of the Roman Bridge on the ‘l'yne 
banks below the ‘ Chesters,” thus completing a very full and 


interesting programme before train time. 


Flowers in Bloom. 


Wood Anemone 

Marsh Marivold 

Globe Flower 

Hairy Cress and Bitter Cress 
Lady’s Smock 

Dog Violet 

Mountain Pansy 


Red Campion 

Greater Stitchwort 

Wood Sorrel 

Whin 

Water Avens | 
Strawberry-leaved Cinquefoil 
Golden Saxifrage 
Wood Meadow Saxifrage SS 
Moschatel 
Sweet Cicely 
Beaked Parsley 


| 
Yellow Crosswort 


Birds. 


Sandpiper (numerous, nests and 
eggs) 

Dipper (nest and young) 

Willow Warbler 

Curlew 

Swallow 

Sand and House Martin 

Blue and Great Tit 

Lapwing 

Carrion Crow 

Pied and Grey Wagtails 

Coot 

Waterhen 

Green Finch 

Starling (with eggs) 


Mallard 


Leopard’s Bane 
Butterbur 

Wood Forget-me-not 
Germander Speedwell 
Ground Ivy 

Purple Dead Nettle 
Horse Mint 

Primrose 

Cowslip 

Oxlip 

Spring Orchis 

Garlic 

Hyacinth 

Cuckoo Pint 

Great Woodrush 
Sedge 

Wall Rue 

Brittle Bladder Fern 


Black-headed Gull 

Wood Pigeon 

Spotted Flycatcher 

Pied Flycatcher (3 males) 
Grasshopper Warbler (heard) 
Ring Ouzel (nests and eggs) 
Wheatear 

Whinchat 

Stockdove (2 young) 

Wren (and eggs) 

Tree Creeper 

Tree Pipit = 
Robin (and. young) 

Swift 

Ring Dove 


Sedge Warbler (seen and heard) 
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Our Second Meeting was held in the district between 
AYCLIFFE and Brappury, in the county of Durham, on 
Saturday, June the 6th, and again the members were favoured 
with good weather, the somewhat cloudy conditions of the 
morning changing to sunshine as the day wore on. 


Out beyond the village of Aycliffe the river Skerne winds on 
a reedy bed through luxuriant meadows varied by marsh and 
scrub, providing in all a happy hunting-ground for the field 
naturalist. Here the river was gay with a deep margin of 
bright yellow rocket in full bloom, backed by dark-green 
thorns and other shrubs. The placid surface of the water was 
broken at intervals with patches of outgrown reed, amongst 
which, here and there, were seen just out of harm’s way 
occasional waterhens’ nests with their tempting clutches of 
browny-speckled eggs. Birds generally were somewhat 
scarce, and nothing of special interest was observed, with the 
exception of the reed-bunting with his black cap and con- 
spicuous white collar, and in the later day a few pairs of 
red-shanks on the flats of Morden Carrs. 


A delightful walk of a mile or more by the flower-fringed 
stream led to the mill, in the neighbourhood of which the 
botanists had rather a good time; including among their finds 
blooms of that somewhat rare plant in the north—the water 
violet (ottonza palustris). It was hereabouts also, on a 
marshy patch, that our botanists discovered something in the 
nature of a puzzle; which on later investigation proved to be 
one of the creeping yellow cresses, either Vasturtium sylvestre 
or Nasturtium palustre. 


Following a strenuous scramble over a colliery railway, we 
found ourselves in a quiet retreat by the river which was 
splendidly isolated by high embankments and other obstacles, 
_ affording just the sort of place for natural history research. It 
was here that a number of orange-tip butterflies were found 
flitting along the river banks in the bright bursts of sunshine. 
The orange-tips are most difficult to locate when at rest, the 
mottlings on the undersides of their wings harmonising 
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exactly with the greenery upon which the butterflies alight, 
Here it was we had lunch, after which we followed the stream 
and Carr to Bradbury, which was the real goal of the day’s 
excursion, where there is an ancient disused railway embank- 
ment clad with a great variety of interesting wild plants. 


After leaving Bradbury the party followed the road to 
Sedgefield, where they were excellently catered for by Mrs. 
Walton of the “ Hardwick Arms.” 


During the day the party was somewhat hampered by want 
of a definite programme and proper guidance over the district, 
as the ground was new to us all. The uncertainty of new 
ground fraught with all kinds of possibilities is attractive to 
the rambler with unlimited time and no trains to catch; but 
our experience on this occasion, with the knowledge of a big 
day’s mileage ahead, was rather disconcerting, particularly on 
the wide stretches of the Carr, where we might have fared 
much better with a guide. Apart from the disappointment 
of the Carr, however, the remainder of our ramble was enjoy- 
able in the extreme. 


The botanical finds of the day included :— 


Meadow Lady’s Smock Bitter Lady’s Smock 
Globe Flower Water Figwort 

Great Burnet Water Violet 

Lady’s Mantle Water Avens 

Brooklime Yellow Rocket or Winter 
Bistort or Snake Weed Cress 

Bugle Garlic Mustard (white) 
Goatsbeard Red Campion 

Marsh Marigold Jagged-leaved Geranium 
Wild Mignonette Creeping Yellow-cress 
Water Crowfoot | Marsh Valerian 

Wood Geranium and others Meadow Rue 


The Midsummer Meeting consisted of a three days’ sojourn 
in NorrH NORTHUMBERLAND on the 23rd, 24th and 2sth of 
June, with BELFORD as a centre; when, escaping the storms 
that prevailed further south, the party were favoured with 
delightful weather throughout. 


170 MR. J. J. HILL’S REPORT OF 


On leaving Newcastle a typical Race-week rainstorm was 
raging, the whole place being in a deluge; but as our train 
sped north we ran into better weather, and on arriving at 
Belford we were delighted to find that the district had escaped 
the rains altogether. After the drenched conditions under 
which we left Newcastle, the balmy evening air in the Belford 
lanes was a pleasant contrast, and as we drove leisurely to 
the village, we conjured up all sorts of pleasant possibilities 
for the days to come. 


The first day was devoted to Spindleston and neighbour- 
hood. Warren Mill nestling at the corner of the peaceful bay, 
the bridge, the rippling burn with its darting trout, the rugged 
crag of Spindleston towering from a base of close-clad wood, 
all combine in forming a most charming picture. From the 
tops of the crags an extensive view is obtained, with Holy 
Island away in the north, like a jewel set in an ever-changing 


sea. 


Leaving the beetling crag of Spindleston with its clamouring 
daws, the party wended their way homewards by the fields, 
passing the stately Hall of Belford in its woods and parks; 
thence by a quiet meadow stream decked with silver-flowered 
cress and yellow flag, and so on to the village while the black- 
bird sang his mellow evensong. 


The programme for the second day included Ross Links, 
‘Budle Bay, and the heights of Chesterhill, and although 
perhaps not quite so picturesque as Spindleston the ground 
was highly interesting, and produced a number of welcome 
additions to the botanist’s list. 


That corner of coast by the bents of Ross and the flats of 
Budle Bay, though wild and weird, is a fine setting for the 
bird life of the district. Here the party were treated as 
unwelcome intruders, and the scolding note of the disturbed 
redshank, the pipe of the ring plover,, and the wail of the uneasy 
lapwing were a constant accompaniment until the party were 
well beyond the jealously-guarded haunts of these wary birds. 


The mellow pipe of the curlew was heard on every hand as 
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small parties settled down to probe the soft ooze by the margin 
of the bay ; out on the water a number of gulls were resting, and 
every now and again a group of shell-duck would rise and 
file out to sea with their clean-cut plumage flashing in 
the sun. . 

By special permission, the party were enabled to spend the 
third day in the neighbourhood of Craggyhall and Swinhoe, 
a country presenting a most delightful variety of field, wood. 
lake and crag. The Lake with its sun-lit waters and encircling 
woods was the centre of attraction, and here the hours sped 
pleasantly along. On the waters’ surface the white lilies lav 
open to the sun; by the margin the rosy flower-spikes of the 
amphibious persicaria stood bravely amid its floating leaves, 
the ruddy flowered marsh cinquefoil flourished on the banks, 
and a profusion of other plants bloomed and fruited in all 
directions. The crags were ablaze with the purple bell heather 
or fine-leaved heath, enlivened with the brilliant yellow 
flowers of the rock-rose. Ripened gorse-pods crackled in the 
sun, and butterflies, tiny heaths and blues, flitted here and 
there. Over a moory spot close by an anxious curlew 
hovered and piped to its young, and a little search revealed 
the long-legged youngsters striding away to security. 

At the close of day, in the cool rooms of the ‘ Blue Bell 
Inn,” Belford, where the party were excellently catered for, 
notes were compared, specimens identified, and the three 
days’ list drawn up, which in addition to the commoner finds, 


included :— 
Plants. 

Watercress Smooth Heath Bedstraw 
Acrid Buttercup Stonecrop 
Goatweed Field Madder 
Greater Celandine Nipplewort 
Meadow Vetchling | Yarrow 
‘Tufted Vetch | Kyebright 
Bush Vetch Wild Sage 
Woundwort Scorpion Grass 
Bugloss Coinfrey 
Mallow Sea Milkwort 
Sow Thistle Seaside Plantain 


~I 


LS) 
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Hemlock and Sea Storksbill 

Herb Robert 

White and Bladder Campion 

Red Campion (masses) 

Dog Rose (masses) 

Wild Thyme 

Tormentil 

Yellow Iris 

Dyer’s Rocket 

Hop Trefoil 

Fumitory 

Scurvy Grass 

Dyer’s Weed 

Wild Pansy 

Milkwort (blue, white and 
variegated) 

Corn Spurrey 

Prickly Saltwort 

Dwarf-tufted Centaury 

Seaside Sandwort Spurrey 

Greater, Lesser and Wood 
Stitchworts 

Goatsbeard 

Black Medick 

Silver-weed 


Glasswort 


Wheatear 
Whinchat 
Blue Tit 
Rook 
Jackdaw 
Carrion Crow 
Curlew 
Redshank 
Ring Plover 
Dunlin 
Lapwing 
Skylark 
Meadow Pipit 
Yellow Bunting 


Black-backed Gull 


Birds. 


Sweet Gale or Bog Mvyrtie 

Burweed 

Marsh Cinquefoil 

Scarlet Pimpernel 

Yellow Pimpernel 

Amphibious Persicaria 

White Water Lily 

Water Crow Foot 

Speedwell 

Mountain Veronica 

Foxglove 

Herb Bennet 

Sweet Briar 

Square-stalked St. John’s 
Wort 

Wood Sage 

Rock Rose 

Sun Spurge 

Wormwood 

Wood Sanicle 

Early Spring Orchis 

Ivy-leaved Toadflax 

Marestail 

White Field Pansy 

Juniper 

Wood Geranium 


Black-headed Gull 
Mallard 
Shellduck 
Owl 
Corncrake 
Waterhen 
Coot 
Sandpiper 
Rockdove 
Wood-pigeon 
Sparrowhawk 
Heron 
Magpie 


Pied Wagtail 
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Our Field Section was courteously invited by the Vale of 
Derwent Field Club to join them in their Meeting at 
BLANCHLAND on Saturday, July 11th, and a few of our 
members availed themselves of the opportunity to visit this 
interesting neighbourhood. 


The drive was of course one of the chief features of the day, 
but although enjoyable in the extreme it did not afford much 
opportunity for close field work, except at those points where 
the party were compelled to alight to relieve the horses at the 
heavy hills. Perhaps the most successful collector during the 
day was one of our entomologists, who simply revelled in the 
wide stretches of moor, beating here and there with his net, 
and capturing all sorts of unexpected specimens. So 
interested did our friend become on these little by-excursions, 
that eventually the party lost him altogether and he had to 
complete the distance to Blanchland on foot, while the 
remainder of us proceeded by brake in the orthodox manner, 


On our return journey from Blanchland, a pleasant incident 
at Edmond Byers might be noted. Here we met quite 
unexpectedly little Miss Mamie Richardson, aged 12 years, 
who a short time previously had submitted to our Society a 
notable nature essay, accompanied by wonderful drawings, for 
which she was awarded the Hancock Junior Prize. ‘To-day 
at Edmond Byers her father showed us a further collection of 
recent drawings executed by her, from subjects taken locally 
in the moors and by-ways; and these works certainly reflected 
the greatest credit upon the young artist, both in the matter 
of line and sense of colour. 


Our Fourth Meeting was held on the 15th July at Howewns’ 
GILL, county Durham, when we were fortunate in having 
as our guide the Rev. Arthur Watts, F.G.S., who has 
made a special study of the district. The beginning of our 
walk led through the works-grounds of the Consett Iron 
Company, which, though unattractive from a naturalist’s 
point of view, were interesting in other ways. Just before 
leaving the grimy precincts of the works, we had a pleasant 
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surprise in the discovery of a huge bed of viper’s bugloss on 
the cindery waste of a railway embankment. The plants 
were at their very best, the striking blue of the blooms 
arresting one’s attention from a considerable distance. 


Just a little way from here our route led us through a 
sheltered railway cutting, which was profusely clad with a 
variety of wild flowers which thrived in the shelter of the deep 
banks. In addition to many common plants, there were one 
or two species of St. John’s wort, and a patch of an unusual 
convolvulus with small white flowers. 


Following the railway track we arrived at the viaduct 
which spans the head of Howens’ Gill, and from the rail 
level of which a most charming view of the countryside is 
obtained. From this point of vantage the history of the Gill 
was explained by Mr. Watts, who described the leading 
features and outlined the geological history from the glacial 
periods onwards, giving a most lucid account of how the 
various strata had been formed and how the retreating ice had 
left a deposit of some 4o feet or more of alluvium in the bed 
of the now deserted watercourse. He explained how stones 
of such widely different character as the Cheviot porphyry 
and the Shap and Criffel granites were borne by the moving 
ice from different directions and left as a deposit when the ice 
receded, and how the then river in the Gill was fed by the 
melting ice in the highlands until a later time when the 
Derwent Valley became the natural channel for draining the 
area, and the ancient river in the Gill ceased to exist. 


Leaving the railway track we wound our way down the 
steep slopes of the Dene, and finding a shaded spot in the 
shadow of the great piers of the bridge, rested awhile. Here 
Mr. Watts gave us the history and a number of interesting 
details connected with the erection of this noble viaduct. 
One of the outstanding features from a constructional point of 
view is the successful use of the inverted arch in the 
foundations of the piers. By this means the stupendous load 
of the bridge is taken and distributed over a great area, in a 
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manner admirably adapted for binding together the whole 
foundation, correcting eccentric stresses, and dispersing the 
weight uniformly over the soft deposit of alluvium below. 
Standing about a quarter of a mile from the bridge, one 
obtains an admirable view of the structure, which is graceful 
in the extreme, spanning the Dene with thirteen arches at a 
maximum height of some 150 feet from rail level to the bed 
of the Gill. 


A short stroll from the Viaduct brought us to the Caves, 
which are really old quarries worked from the face, but which 
in their decay and rustic setting, have all the beauty of natural 
caves. Down in the depths of the Gill there was a noticeable 
change in temperature from the highlands above, and this, 
due to the shelter afforded by the winding banks, partly 
explains the profusion of wild plants for which the Gill is 
famous. In parts it is a veritable garden, the marshy bed 
luxuriant with a multitude of tall grasses, meadowsweet and 
ragged-robin ; the hidden runner silvered with the white 
blooms of cress and bedstraw; the broader stream tinkling 
over a gravel bed with the bright yellow mimulus nodding on 
its half dry margin: all enfolded and sheltered by the high 
wooded slopes of the Dene. 


Gradually as we emerged from the deep-cleft Dene into 
the gentle wealds of more open country, we were able to 
appreciate Mr. Watts’ description of the ancient river, the now 
dry bed of which was easily discernible. Hereabouts was 
plenty to engage the attention of the botanist, from the sub- 
stantial rich blooms of the marsh cinquefoil in the hollows, to 
the delicate flowers of cow-wheat on the banks. ‘The pro- 
ceedings were enlivened by a spice of adventure, for the 
regular foot tracks were obliterated by the luxuriant greenery ; 
and it was not without sundry wadings through marsh and 
leapings over streams, that we were able finally to recover the 
beaten track of the ordinary pedestrian. 


In the meadows, a pleasant diversion was afforded by the 
tracking of one or two redstarts among the thorns, while one 
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of our party attempted a little primitive trout-fishing with his 
hands among the boulders of the shallow stream. Leaving 
the meadow-lands we passed the old mill, and so on to the 
highway. 

After tea, Mr. Watts exhibited two remarkable prehistoric 
weapons of the Stone Age, an axe-head and a hammer-head, 
which had been discovered during recent excavations in the 
neighbourhood ; and an instructive account followed by 
general discussion brought a most successful meeting to a 


close. 


The finds of the day were :— 


Plants in Bloom. 


Milkwort Goatsbeard 

Ragged Robin Mouse-eared Hawkweed 
Bladder and White Campion Nipplewort 

Lesser Stitchwort ‘Tansy 


Wall Lettuce 
Golden Rod 


Common and Marsh Ragwort 


Cathartic Flax 
Wood Geranium 
Herb Robert 


Kidney Vetch 


Ox-eye Daisy 


Tufted Vetch Harebell 
Hop Trefoil Small White-flowered 
Meadow-sweet Bindweed 


Marsh Cinquefoil Cow-wheat 


Great Burnet Knotted Figwort 


Lesser Willow Herb 
Enchanter’s Nightshade 
White Heath Bedstraw 
Water Bedstraw 

Yellow Bedstraw 
Greater Valerian 

Field Scabious 


Small Scabious 


Carrion Crow 
IXestrel 

Grey Wagtail 
Jay 

Willow Warbler 


Birds. 


Yellow Mimulus 
Foxglove 

Wood Sage 
Self-heal 

Viper’s Bugloss 
Yellow Pimpernel 
Spotted Orchis 


Yellow-hammer 
Blue Tit 
Missel Thrush 


Redstart 
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Butterflies and Moths. 


Meadow Brown Spotted Burnet (numerous) 
Small Blue Brimstone Moth 
Tortoise-shell Sweep 

Cabbage White Hawk Moth 


Yellow Underwing 


The Closing Outdoor Meeting of the Session was held on 
Wednesday, October 7th, in the neighbourhood of BAMBuRGH, 
where the party were again favoured with fine weather. 


Starting from Belford station, the first mile or so of the 
road was quickly covered, and Waren Mill reached well before 
noon. The hamlet here, always a restful spot, was particularly 
so on this quiet October morning, and a long pause was made 
at the bridge, from which was viewed that picturesque corner 
of the burn where it winds past the mill and the old boats, 
away over the broad flats of Budle Bay. Birds were plentiful, 
and the tide being low, an excellent opportunity was afforded 
the party of examining at close range a variety of sea and 
shore birds, mingled with the waterhen and other familiar 
forms of the burn side. 

Leaving the highway beyond the mill, the south shore of 
the Bay was skirted, and a number of interesting finds noted. 
Far out on the mud flats groups of birds kept coming and 
going, and although most of these were out of range of the 
field-glass, yet the conspicuous shellduck was easily dis- 
tinguishable among the number. Nearer at hand on the 
ooze were numbers of gulls with a sprinkling of waders and 
wheeling groups of restless dunlin; and it was here that the 
find of the day, a pomatorine skua, was made. Well out of 
harm’s way stood a lonely group of heron spaced at almost 
regular intervals, erect and motionless, like so many sentinels 
on guard. 

Rounding the rocky point that divides the shaly shore of 
Budle Bay from the firm sands of the coast proper, the party 
were fortunate in catching both tide and sun at a happy stage 
for displaying the beauties of the place. Fringed by golden 
sand, the quiet river merged into the livelier waters of the sea ; - 
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dark greens and blues mingled with the whites of the 
breakers, and the bright sun of noon tempered by a slight 
haze, gave a delightful opalescence to the picture. Within 
the bar on the deep water of the river, a cormorant fished ; 
and just outside beyond the breakers a number of gannets 
ranged and dived for their prey, emerging from the water 
with their dripping plumage flashing brilliantly white in 
the sun. 


Along the rocky part of the coast approaching Bamburgh, 
several groups of eiders were seen close to the shore, and 
further out a number of other duck, including scoter. On the 
inner fringe of the rocks an occasional wagtail was seen, 
together with a few stonechats in their handsome array of 
chestnut and black. 


Just on entering Bamburgh, the discovery of masses of an 
unusual plant in full bloom on the dunes somewhat non- 
plussed us. One’s first impression was that the plants might 
have been escapes from a neighbouring garden ; and although 
our botanists were unable to determine the origin of the plants, 
they were satisfied in identifying them as soap-wort, Saponaria 
officinalis. 

Only a short halt was made at Bamburgh, after which the 
party crossed the sand-dunes, and regaining the shore 
traversed the firm stretch of sands to Seahouses, where 
en route numerous flocks of autumn shore birds were 
encountered, wheeling and settling in their characteristic 
fashion just a little way ahead of the wayfarer. 


Seahouses reached, tea was partaken of at Mrs. Cuthbert- 
son’s, the events of the day reviewed, and a pleasant Meeting 
brought to a close. 


Birds. 
The birds noted were :— 
Waterhen Herring Gull 
Coot Pomatorine Skua 
Redshank Shellduck 
Curlew Eider 


Lapwing Scoter 
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Oyster-catcher Kook 

Dunlin | Jackdaw 
Ring Plover Heron 
Turnstone | Cormorant 
Godwit | Gannet 
Knot | Rock Pipit 
Kittiwake | Stonechat 
Black-headed Gull Pied Wagtail 
Black-backed Gull | Wren 


Plants tn Bloom. 


The flowers noted were : — 


Sow Thistle | Yarrow 

Hogweed | Sea Aster 

White Nettle Sea Sandwort Spurrey 
Red Campion Ragwort 

White Campion Rough Hawkbit 


Hedge Woundwort Sheep’s Bit Scabious 


Common Veronica Scurvy Grass 


IXnapweed Centaury 
Mugwort Soapwort 


Viper’s Bugloss Sea Buckthorn, in fruit. 


In addition to our Outdoor Summer Meetings, we have held 
informal “ Round Tables” during the winter at the Museum 
on the last Wednesday evening of each month. ‘The object 
of these meetings 1s to provide members with an opportunity 
for exchanging notes and discussing field matters of current 
interest, the intention also being that members should, it 
possible, bring some object of interest upon which to base the 
evening’s discussion. I think the idea of the Winter Evening 
“Round Table” is capable of still further development, and 
I hope we shall have a more numerous attendance as time 
goes on. 


This report would not be complete without reference to the 
work of our excellent Secretary, Mr. C. E. Robson, upon whom 
falls the whole of the administrative work of our Field Section, 
namely, negotiations for permission to visit the various places, 
arrangements for trains and teas, circulars and the like. As 
your chairman for the year, therefore, I would here place on 
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record our sincere appreciation of the courteous and ever- 
attentive services of our esteemed Secretary, Mr. Robson. 

I believe it is customary fora Field President at the con- 
clusion of his year of office to offer in his report any suggestion 
which he may consider useful for the general welfare of the 
Field Section of the Society. In matters of programme, system, 
or routine, I have nothing to add to what my predecessors in 
office have already set forth; but I think that the question of 
membership, and the source from which we expect to recruit 
new members is one that is worth some consideration. 

True naturalists do not compose a very large section of the 
community, and one rarely discovers a ‘ grown-up” who 
makes an enthusiastic supporter of our Society, unless that 
‘‘ grown-up” has, in his youth, been in some way associated 
with the study of natural history. It seems to me, therefore, 
that to ensure the success of our Society in the years to 
come, we ought to offer some encouragement to the young 
people of to-day, who in the natural course of things will 
become the members of to-morrow. Let us invite them to our 
Field Meetings occasionally, give them  opportunity— 
opportunity which might reveal qualities which in course of 
time would develop to their own good, and fit them for useful 
membership of our Society in the days to come. 

I should be very sorry indeed to introduce anything in the 
way of an innovation which might disturb the more quiet 
proceedings of the “ grown-ups”; but I think it quite possible 
to encourage the young folk a little without interfermg with 
the regular programme of the older members. _ For instance, 
we might have one or two additional outdoor meetings in the 
summer, say on Saturday afternoons, when it would be under- 
stood that the young folk were especially welcome. These 
could be held at short inexpensive distances, and I venture to 
predict that not only would such meetings be of the greatest 
value to juniors, but that they would give peculiar pleasure to 
many of our older members, who, in turning awhile with the 
young people to the simpler stages of nature study, would 


revive many pleasant reminiscences of their own youth, 


. 
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a@. GENERAL AND HISTORICAL. 


The flea, as a type of insect, is perhaps more familiar to the 
non-entomological public than members of any other obscure 
group. Moths have continually been misnamed butterflies, 
and butterflies and caddis-flies loosely called moths; the 
loathsome cockroach, belonging to the Order Orthoptera, is 


> covers a 


widely known as a beetle, whilst the name ‘ bug 
multitude of sins. But the flea is known as a flea throughout 
the country ; therefore a general description is unnecessary, the 


name alone conjuring up the image to the reader. 


Recent researches, however, have shown that fleas are very 
important insects indeed, bearing, as they do, a large and 
unenviable part in. the carrying and dispersion of the 
Bubonic Plague bacillus.* So we must raise the creature’s 
status, and lift it beyond the pale of unseemly merriment and 
indelicate jokes ! 

Some years ago I attempted to lay the foundations ofa 
catalogue of our local species. Until 1911, when I received 
the warm co-operation of my friend Mr. Wm. Hall of Fatfield, 


* There were 7,000,000 deaths between 1896 and 1911 from bubonic 


plague in India alone. 
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my collecting was of a very haphazard nature, but in*that 
year great strides were made and the following records will 
show how much I am indebted to Mr. Hall for his enthusiastic 
collaboration. I am also very grateful to other friends, whose 
names appear in the following list, for the trouble they have 
taken in forwarding me material in the shape of mammals and 
birds or their nests and occasionally tubes of fleas. Such 
assistance 1 am glad to say has swollen our list appreciably ; 
without it Ceratophyllus columbe and the two bat fleas 
Lschnopsyllus octactenus and JL. simplex would not have been 
known to us. For various reasons my list was never published, 
and in going over these old records in preparing them for pub- 
lication my mind dwells upon the many pleasant excursions I 
made in search of fleas and other ecto-parasites ; to the Farne 
Islands with Messrs. Gill and Hall, under Mr. Paynter’s kindly 
guidance and hospitality, and later with members of our Natural 
History Society ; to Bradbury with Messrs. Gill, Wallace and 
E. L. Turner in search of moles’ nests which we brought home 
in sacks to the distress of my household, and to Stocksfield 
with Mr. Walton, and Corbridge with Mr. Walton Lee in quest 
of house martins’ nests and bats. And lastly and more 
recently, a visit to Mr. George Bolam at Alston, where we 
examined some living examples of the whiskered bat for its 
treasures. Here I should also gratefully acknowledge the, 
numerous parcels of moies’ nests that Mr. Noble so kindly 
collected for me in the Irthing district. 


At this time there was no comprehensive literature on the 
subject, only odd papers in various entomological magazines, 
etc., and mostly from the pen of the Hon. N. C. Rothschild, 
the chief authority on the S7phonapfera ; and the whole of my 
material has been very kindly examined and identified by Mr. 
Rothschild. Without his help and friendly encouragement this 
work could never have been undertaken, and I am grateful to 
an extent that is difficult toexpress but which I feel sure he 
will realize, for his unfailing patience and courtesy in dealing 


with my material. 
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b. LrreRAYTURE. 

Now things are changed. Mr. Rothschild has published a 
“Synopsis of the British Siphonaptera ” in the “ Entomologist’s 
Monthly Magazine” (1915, pp. 49-112) with very useful tables 
and 8 plates; Mr. Harold Russell has published in the 
“Cambridge Manuals of Science and Literature” series 
aevolumenventitied) “Ihe HleaZ (rom), and) Mr.) James 
Waterston is responsible for a brochure published by the 
British Museum (1916) on ‘Fleas as a Menace to Man 
and Domestic Animals, their life-history, habits and control.” 
For a student of the plague flea the researches of Bacot and 
Martin (which one feels will be regarded as classic) will be 
found in the Journal of Hygiene. 


¢. BUBONIC PLAGUE. 
Waterston’s brochure epitomises these researches, and 
though the literature above cited is accessible to all, I make no 
excuse in quoting him as follows : — 


“The greatest danger of the flea’s attack, however, is that 
through it plague may be contracted. Bubonic plague is a 
kind of blood poisoning, characterised, among other features, 
by an enlargement of the glands (buboes). This disease, 
caused by the presence of a specific organism (Bacillus 
pestis) in the victim’s blood, is more or less always to be 
found in certain parts of the world. From these regions, 
underconditions as yet imperfectly understood, plague becomes 
virulent and spreads over the world (e.g., 1894-1900). Rats 
and fleas are the chief factors in the propagation of the 
disease, the insects conveying plague from rat to rat, and 
from rat to man. While it is impossible to give here the 
detailed evidence on which these statements rest, one may 
state shortly the ways in which the plague bacillus is con- 
veyed by the flea. The problem has proved to be by no 


means a simple one. 


(1) Arguing from the analogy of malaria, etc., the earliest 
efforts were made to find plague bacilli in the salivary glands 
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of the flea. All attempts have signally failed, however, to 
establish such a connection. 


(2) It also appeared that, except just after a flea had been 
feeding on a plague-stricken animal, no bacilli could be 
detected in the alimentary tract between the mouth and the 
gizzard. The bacilli were numerous, so numerous as to 
prove that multiplication had taken place, within the stomach, 
but the valve formed by the gizzard is so tight that no one 
believed in the possibility of bacilli /vo0m the stomach entering 
the host va the mouth parts of the flea. 


(3) It was noticed that during a meal the contents of the 
gut were discharged from time to time. These foecal drops 
contain numerous bacilli, and experiment showed that 
infection might be brought about either by the movements of 
the flea itself, on the completion of its meal, or by the host’s - 
rubbing at the angry spot. This first method of infection 
received a very qualified support, even by its discoverers, 
because in spite of the evidence from dissection, infection by 
bite alone appeared to be taking place. 


(4) Recently (1914) a new light has been shed on the 
matter by the discoveries of Messrs. Bacot and Martin, of the 
Lister Institute. In experimenting with X. cheopis and 
C. fasctatus a certain number of the insects were found to be 
suffering from obstruction of the alimentary canal. Further 
investigation showed that, in such cases, the plague bacilli had 
multiplied so excessively in the gizzard and stomach as to 
form an impassable jelly-like mass. Fleas affected in this 
way were thirstier and more reckless than normal individuals. 
When placed on a host they sucked vigorously for a time, 
but the blood taken up failed to pass into the stomach. Then, 
when the sucking effort ceased, the blood which had been 
imbibed, now contaminated with plague bacilli, was forced 
back into the wound, and infection took place. The first 
two methods—the first comparable to vaccination, the second to 
inoculation —are amply sufficient to explain how fleas convey 
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plague. It is only necessary to add that the flea, in all cases, 
becomes infected itself by feeding on an infected animal.” 


@. Lir— CycLe AND Nove ON REARING FLEAS. 

Fleas are not true parasites; they undergo a distinct 
metamorphosis and the earlier stages are not attached to the 
host. The life story is a short and simple one, the cycle 
embracing the four distinct stages—egg, larva, pupa and the 
perfect insect. In suitable climates the eggs are laid through- 
out the year, being deposited, a few at a time, indiscriminately 
on floors of buildings, or in the nest, burrow or haunt of the 
host-bird or animal. The eggs, which are ovai or elongated 
oval in shape, translucent, and, as. regards texture, smooth 
and wax-like, are large when compared to the insect laying 
them. The larva, a very active creature, is of a dirty white 
colour, blind, bristle-set and legless, and exists on the varied 
organic debris of its larval home. The first-stage “ grub” 
is furnished with a special knife-like spine on the head, which 
it uses to break through the egg-shell. There appear to be 
but two larval moults, and at tne end of the third stage the 
larva spins a cocoon in which it pupates, and in due course 
emerges as a perfect insect. Such, then, isa brief outline of a 
typical life-history—occupying in all perhaps a month, perhaps 
six weeks. : 

Hints on collecting and preserving fleas are given by 
both Rothschild and Russell in the above-cited memoirs. 
Apart from the securing and examining of the various 
mammals and birds, their nests should be taken and placed in 
glass-topped boxes, when, by keeping the nest slightly damp the 
fleas can be reared, and “ will frequently keep emerging from 
their pupz in the nests for six weeks or two months after the 
nest has been taken.” Scrapings from the burrows of animals, 
and the dung of bats (wherein the larve of bat-fleas live) 
should be similarly treated. : 

Often a number of quite different animals harbour the same 
species of flea, whilst predaceous animals acquire the fleas of 
their prey, a fact that is illustrated more than once in the 
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records hereafter, such as in the occurrence of the hedgehog 
and rabbit fleas on foxes, and those of other creatures upon 
the stoat or weasel. 


In my list I have quoted, under each species, from Roth- 
schild’s “Synopsis,” and I have also given a list of those 
species we have not yet met with as a guide and incentive to 
others. | 

é. DisTriputTionaL Nore. 

As regards the occurrence of the various species from 
rodents, etc., it will be noticed that a very large proportion 
indeed have not been recorded from Ireland. In most obscure 
groups such a statement would imply that such part of the 
British Isles had not received attention—in fact, the 
geographical distribution of the members of most obscure 
groups is represented by the geographical distribution (and 
opportunities of travel) of the workers in that group! But 
the distribution of ecto-parasites is also naturally limited to 
the distribution of the host-animals, and in this connection we 
must remember the peculiar paucity of the Irish mammalian 
fauna, due to the earlier separation of that island from the 
European Continent and the consequent isolation from the 
later migratory flows of mammals, more especially the Siberian 
element. 

I do not remember having met with any account of the 
occurrence of fossil species of fleas in my researches into the 
literature of fossil arthropods, and in the nature of things the 
discovery of such fossils was scarcely to be expected. In 
1910, however, Dampf described a species of VPaleopsylla 
(P. klebsiana) found fossil in Baltic amber. 

fj List oF BrivisH Fras. 


ée 
An asterisk denoting those known from Northumberland and Durham, 


PAMiny PUIG TDS, 
1. NXenopsylla cheopis Roths. 
2. Lulex trritans LL. 


*3. Archeopsylla erinacet Bouché. 
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Ctenocephalus canis Curtis. 

5 felis Bouché. 
Spilopsyllus cuniculi Dale. 
Ornithopsylla laetitie Roths. 


Famiiy CEWATOP LT YEEID As. 
Ceratophyllus gallinule Dale. 


= sfvx Roths. 
rolhschildi Waterst. 

“d hirundinis Curtis. 

¥ rusticus Wagn. 

Hs farrent Roths. 

5 garet Koths. 

% columbe Gerv. 

‘ vagabunda Boh. 

BF borealis Roths. 

5 galling Schr. 

: fringille Walk. 

. SJasciatus Bosc. 

* londiniensis Roths. 

e sclurorum Schr. 

A pentcilliger Grube. 

a walkert Roths. 

Ps mustele Dale. 

Hy melts Walk. 
Crenophthalmus agyrtes Heller. 

‘ btsoctodentatus Kolen. 

Rhadinopsylla isacanthus Roths. 

55 pentacanthus Roths. 


Je AWM ISP ORS Ww IGIEIUD As, 
Doratopsvila dasycnemus, Roths. 
Palaeopsylla sorecis Dale. 

ss kohauti Dampt. 

x minor Dale. 
Leptopsylla muscult Duges. 

5 spectabilis Roths. 
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RAMILY: ENVSTRICE@RS Wire DZEy 
37. Typhloceras poppet Wagn. 
*38. Hystrichopsylla talpe Curtis. 
FaMitw ISCHNOPRSY PEMD AR: 
39. Lschnopsyllus elongatus Curtis. 


40. . intermedius Roths. 
SANT Pe octactenus Kolen. 

42. a simplex Roths. 

43. i, hexactenus Kolen. 

44. LMycteridopsylla longiceps Roths. 

45. a lusarca major Roths. 


g. SPECIES TO LooK For. 

It will be observed from the above list that we now record 
32 out of the 45 known British species. More attention and 
research—especially amongst sea-birds, small rodents and bats 
—will still further increase our list and probably add to our 
knowledge of the Order. It is therefore advisable briefly to 
review the 13 species we have not yet succeeded in securing 
locally :— 

BIRD-FLEAS, 3 species. 

Ornithopsylla laetitie Roths. (1908). 

“Only recorded from the Scilly Islands, where it frequents 
the nests of sea-birds. The real host is probably the Manx 
shearwater (Puffinus anglorum). Not yet observed on the 
Continent.” 

Ceratophyllus rothschildi Waterst. (1910). 

“ A very rare species apparently confined to Great Britain. 
A few examples were found by the Rev. James Waterston in 
the nests of the house martin (Chelidon urbica), in Kin- 
cardineshire.” 

Ceratophyllus borealis Roths. (1907). 

“ A rare species, apparently confined to Great Britain, and 
so far only recorded from Scotland from the nests of the rock 
pipit (Anthus obscurus), the gannet (Sw/a bassana), and some 
other birds.” 
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MAMMAL-FLEAS (other than Bat-fleas), 5 species. 
Xenopsylla cheopis Roths. (1903). 

The plague flea. “A scarce vagrant to the British Isles, 
introduced by port-rats. Occurs on the black rat (Zprmys 
rattus) and the brown rat (£. norvegicus). Recorded from 
Plymouth and London.” 


Ceratophylius londiniensis Roths. (1903). 


Allied to C. fasciatus. “‘ A rare Mediterranean species, 
probably introduced by port-rats; has occurred on the house 
mouse (M/s musculus) and possibly on the brown rat (Zpzmys 
norvegicus), in London, Dover and Aberdeen.” 


Rhadinopsylla isacanthus Roths. (1907). 


“‘ Very rare, and not recorded from Scotland or Ireland. A 
few examples were taken at Lyndhurst, New Forest, from the 
bank vole (£vofomys glareolus), and a few at Abinger 
Common, near Dorking, from the same host, and from the 
mole (Za/pa europea).” 


Paleopsylla kohauti Dampt (1907). 


“ A rare species in England and Scotland, not recorded 
from Ireland. It occurs on the mole (Za/fa europea).” On 
the Continent another species, P. szmz/is Dampf, occurs on 
the mole, and may be expected to be found with us. 


Typhloceras poppet Wagn. (1903). 


“* A rare species in England and Scotland. Also found in 
Ireland. The usual host is the long-tailed field mouse 
(Apodemus sylvaticus); but it has been found on the house 
mouse (AZus musculus) in the Shetlands.” 


BAT-FLEAS, 5 SDpecies. 
Tschnopsyllus elongatus Curtis (1832). 
Has occurred in Yorkshire. ‘“ Apparently confined to the 


noctule bat (Vyctalus noctula). It is common in England, 
but unrecorded from Scotland and Ireland.” 
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Lschnopsvllus intermedius Roths. (1898). 

‘* \ rare species, probably confined to the serotine bat 
(Lplesicus serotinus). Only recorded from England, not from 
Scotland or Ireland.” 

Lschnopsyllus hexactenus Kolen. (1856). 

Has occurred in Yorkshire on the long-eared and 
Natterer’s bats. ‘“ A common species in England and Ireland, 
but not recorded from Scotland. ‘The chief host is the long- 
eared bat (Plecotus auritus), but specimens have been found 
on other species of bats.” 

Nycteridopsyla longiceps Roths. (1908). 

“An uncommon species, unrecorded from Scotland or 
Ireland. Specimens have been taken from the pipistrelle 
(Pipistrellus pipistrellus), and the long-eared bat (/%ecotus 
auritus), in several localities in England.” 

Nycteridopsylla eusarca major Roths. (1908). 

“A rare species not recorded from Scotland or Ireland. 
Has been found at Cambridge, and at Yalding in Kent on 
the noctule (Vyctalus noctula).” 

‘Two European species, 4V. pentactenus Kolen., and J. 
untpectinata Vasch., the latter of which occurs commonly on 
the Continent on the horse-shoe bats (2/znolophus), have not 
yet been found in the British Islands, whilst it is almost certain 
that an examination of the rarer species of British bats would 
add to our known flea fauna. 


h. RECORDS OF OUR LOCAL FLEAS. 
OrDER SIPHONAPTERA. 
I Sus-Orper INTEGRICIPITA. 
Famiry PULICIDZ. 
Grnus PULEX L. 


Pulex irritans L. Common flea. 
Common. 
“Common on man, and often found on the badger; also 
on the fox.” 
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Genus ARCH AXOPSYLLA Dampf. 
Archeopsylla erinacei (Bouché). 

On hedgehogs (ZLyrinaceus europeus), Swalwell, Winlaton, 
Lintz Green, Wylam-on-Tyne and Fatfield. One specimen 
on a fox ( Vulpes vulpes) with Spilopsyllus cuniculi, Fatfield. 

“Common on the hedgehog and occasionally on the fox.” 

Genus CTENOCEPHALUS Kolen. 
Ctenocephalus canis (Curtis). 

Common on dogs and cats, but, according to Rothschild, 

much rarer than C. fedzs. 
Ctenocephalus felis (Bouché). 

Also common on dogs and cats; the first specimens I 

ever took of this species were found in a box of foreign 


stamps. 
Genus SPILOPSYLLUS Baker. 


Spilopsyllus cuniculi (Dale). 

=gontocephalus ‘Vasch. 

_ In rabbit burrows (Oryctolagus cuntculus), Gibside, Win- 
laton, Corbridge and Seahouses. Common on rabbits and 
once from a hare (Lefus europeus) at Fatfield (W. Hall). 
On foxes, Fatfield (W. Hall) and Houghton-le-Spring. 

“Common on the rabbit and the hare, especially on the 
ears. Also found on the wild cat (Fedzs silvestris), and rarely 
on the cormorant (Phalacrocorax carbo).” 


Famity CERATOPHYLLIDZ. 
Genus CERATOPHYLLUS Curtis. 
A.—BIRD-INFESIING SPECIES. 
Ceratophyllus gallinule Dale. 
=newsteadt Rothsch. 

In nests of tree creeper ( Certhia famtliarts), 1 2, Gibside ; 
and wren (Anorthura troglodytes), Holystone, Northumber- 
land. In yellow hammer’s (Zmberiza citrinella) nest, Fatfield 
(W. Hall). Other records have unfortunately been lost. 

‘“‘Widely distributed in the British Islands in the nests of 
birds such as the wren, grouse, the moorhen and many 
others.” 
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Ceratophyllus styx Roths. (1900). 
Swarming in nests of sand martins at Winlaton Mill, 
Blaydon, Wylam, Hexham, Blanchland and near Harbottle. 
“Very common in the nests of the sand martin (Cofzle 
riparia); occasionally found in numbers in the nest of the 
dipper (Cizclus aguaticus). Not recorded from Ireland.” 


Ceratophyllus hirundinis Curtis (1826). 

In nests of the house martin. Well over a hundred 
specimens in a nest from Stocksfield, August rith, rgr1, and 
about two hundred examples from another nest taken at 
Dilston Farm, near Corbridge-on-Tyne, in the same month, 
and from which latter nest two to three hundred further 
examples were reared in the following September and October. 
This nest, in addition to three other species of flea, also 
harboured several well-grown larvee of the Dermestid beetle 
Attagenus pellio and a few examples. of the curious 
Hippoboscid fly Stenopteryx hirundints. 

This flea has also occurred at Stanhope and Edmund- 
byers. 

“Common and widely distributed in the nests of the house 
martin (Chelidon urbica). Not recorded from Ireland.” 


Ceratophyllus rusticus Wagn. (1903). 
=palumbi Dale (partim); dalez Rothsch. 
(1903). 

29 examples, both sexes, from a nest of the house martin, 
Dilston Farm, Corbridge, August 1911, and others reared 
later. 

“A more or less rare species found in the nests of the 
house martin. Not recorded from Ireland.” 


Ceratophyllus farreni Roths. (1905), 
Also from house martins’ nests ; 37 in a nest from Stocks- 
_field, and only 4 in a nest from Dilston Farm where this 
species seemed to be replaced by C. rusticus. 
“* A fairly common species in the nests of the house martin. 
Not recorded from Ireland.” 
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Ceratophyllus garei Roths. (1902). 

t g and 2 9? in haystack refuse on the moors near 
Hunstanworth, county Durham; 3 in a puffin’s (/vatercula 
arctica) burrow (W. Hall), and 1 in nest of eider duck from 
which numerous examples were bred later, Farne Islands, 
July, roit. 

“Very common all over England and Scotland in the nests 
of birds. Among the many hosts may be mentioned the 
lark, the bearded tit, and several gulls. Also found in Ireland.” 

Ceratophyllus columbae Gervais (1844). 

Newcastle, 1 @ taken by Mr. E. Leonard Gill from the 
body of a domestic pigeon. 

* Not uncommon both in England and Scotland in the 
nests of both the wild and domestic rock dove ( Columba livia). 
Not recorded from Ireland.” 

Ceratophyllus vagabunda Boh. (1866). 
=digitalis Wahlg. (1903). 
=insularis Roths. (1906). 

Farne Islands, 5 examples, 4 in a nest and 1 on the body 
of the cormorant (Phalacrocorax carbo), July 1911, both 
Sexes. 

** A rare species found in the nests of seabirds, such as the 
kittiwake and the herring gull in Scotland. Of doubtful 
occurrence in England and not recorded from Ireland.” 

Ceratophyllus gallinge Schrank (1803). 

Common on fowls. In numbers under bark of beech trees 
at Hylton, and by sweeping a cruciferous plant, May 1900, 
(2 g and 3 9), Gibside. 

In nests of house martin, Stocksfield and Dilston ; golden 
crested wren (Regulus cristatus) Gibside, 1 2; black-headed 
bunting (Lmberiza schoeniclus), Hexham; robin (£7ithacus 
rubecula), Winlaton, 1 ¢; swift (Cypselus apus), Newcastle, 
and hedge sparrow (Accenlor modularis), Penshaw. 

Common in nests of the common house sparrow (Passer 
domesticus), Gibside, Winlaton, Fatfield and Penshaw. In 
nests of stock dove (Columba enas) 1 9; mistle thrush 
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(Zurdus visctvorus) and yellow hammer (Zméertza citrinella), 
Fatfield (W. Hall). Several records without data. Rothbury on 
dipper ( Czvclus aguaticus), July 1906 (in coll. Rothschild). 
“Very common in England and Scotland in the nests of 
most birds, and in hen-houses. Not recorded from Ireland.” 


Ceratophyllus fringillae Walker (1856). 

In nests of the house sparrow and hedge sparrow, Win- 
Jaton, Fatfield, Penshaw. On a man (!) Fatfield. Two 
examples in a swift’s nest from Newcastle submitted by Mr. 
Alaric Richardson. 

“ Fairly common in the nests of the house sparrow, also 
on other passerine birds. Not recorded from Ireland.” 


B.—MAMMAL-INFESTING SPECIES 


Ceratophyllus fasciatus Bosc. (1800). 

Common in a rat’s nest, Fatfield (W. Hall); also at Gib- 
side, infesting rats and house mice. 

“Generally common in the British Islands. The chief 
hosts are the Norway rat (Zpimys norvegicus) and the house 
mouse (J/us musculus). More rarely examples have been 
found on several species of field mice and on the weasel 


(Mustela nivalis), as well as the stoat (AZustela erminea).” 


Ceratophyllus sciurorum Schr. (1803). 

One specimen on a stoat, Wylam-on-Tyne (Douglas 
Clague); one on a fox, Houghton-le-Spring, and common on 
squirrels, Gibside. Presumably common on squirrels through- 
out the area. 

“Common in England, Scotland and Ireland on the 
squirrel (Sczurus vulgaris), the dormouse (Muscardinus 
avellanarius), and occasionally on the pine marten (JZazr‘fes 
murtes), the stoat, and the weasel.” 


Ceratophyllus penicilliger Grube (1852). 
In small rodents’ nests, Gibside, Hollinside and Fatfield. 
In moles’ nests, Bradbury, and on the Irthing. 
“ A common species in England and Scotland; not 
recorded from Ireland. Has been found on many hosts.” 
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Ceratophyllus walkeri Roths. (1902). 


From nests of various small rodents in the Derwent 
Valley (Winlaton, Gibside, Hollinside and Blanchland) ; 
Stocksfield and Hart. On two occasions from specimens of 
the field vole (Zvotomys agrestis), Fatfield (W. Hall). 


“ A common species in England and Scotland, not 
recorded from Ireland. Chief hosts are the stoat, the weasel, 
and the bank vole (Zvofomys glareolus). C. walkeri has not 
been recorded from the Continent.” 


Ceratophyllus mustelz Dale (1878). 


Two examples from the field vole (Zvotomys agrestis), 
Fatfield (W. Hall). 

“Common in England and Scotland, not recorded from 
Ireland. Occurs on many hosts; amongst which may be 
cited long-tailed field mouse, bank vole and the stoat.” 


Ceratophyllus melis Walk. (1856). 


Two or three friends have reported having seen a largish 
flea upon badgers in the Derwent Valley (Spen Banks and 
Ebchester), in one case swarming. I think this can only be 
C. melis, but have not seen actual specimens. 

There are specimens in Mr. Rothschild’s collection from 
Middlesbrough, 6. vill. 1903. 

“ A rare species, recorded from England and Ireland. The 
host is the badger (AZe/es meles).” 


Genus CTENOPHTHALMUS Kolen. 
Ctenophthalmus agyrtes Heller (1896). 


Common in moles’ nests at Bradbury, county Durham, 
near Hartlepool and on the western borders of Northumberland. 
One example in a rodent’s nest, Harperley in Weardale. 
Common on rats, once in nest of shrew (? water shrew Cvossopus 
fodiens Wagl.), once on a house mouse and several on a field 
vole, Fatfield (W. Hall). Numerous examples in a rat’s nest, 
Gibside. 
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“Perhaps the commonest species in England and Scot- 
jand, also received from Ireland. It occurs on the brown rat 
and the house mouse living in fields, and on the bank vole, 
the common shrew and others.” 


Ctenophthalmus bisoctodentatus Kolen. (1863). 

Common in moles’ nests with C. agyrfes as recorded 
above, and once in a rat’s nest, Gibside. One on a field vole, 
Fatfield (W. Hall). 

“Not common in England and Scotland, and unrecorded 
from Ireland. Occurs on, and in the nests of, the mole (Zalpa 
europea). Very rarely examples are found on the weasel and 
the polecat (Putorius putorius).” 

Genus RHADINOPSYLLA Jord. and Roths. 
Rhadinopsylla pentacanthus Roths. (1897). 

On moles and in their nests, but apparently rare. A 
few, Bradbury, near Hartlepool and on the Irthing. 

“ Fairly common in England and Scotland. Not recorded 
from Ireland. ‘The chief host seems to be the weasel; it also 
occurs on the long-tailed field mouse, on the mole, and some 
other small mammals.” 

SuB-OrDER FRACTICIPITA. 
Famity LEPTOPSYLLIDZE. 
Genus DORATOPSYLLA Jord. and Roths. 


Doratopsylia dasycnemus Roths. (1897). 
Not uncommon in moles’ nests, Bradbury, and on the 
Irthing. 
“Common in England and Scotland. Unrecorded from 
Ireland. ‘The host is the common shrew (Sorex araneus).” 
Genus PALAZXOPSYLLA Wagn. (1903). 
Paleeopsylla sorecis Dale (1878). 
=vracilis (partim). 
One @ example on a shrew (Sorex araneus), Fatfield 
(W. Hall). Another on the same host (H. S. Wallace) and 


also at Winlaton. 
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“Common in England and Scotland. Unrecorded from 
Ireland. Occurs on the common shrew.” 


Paleopsylla minor Dale (1878). 
=gracilis (partim). 

In moles’ nests, Bradbury, near Hartlepool, and on the 
Irthing. 

“Very common in England and Scotland, on the mole. 
Not recorded from Ireland.” 

Genus LEPTOPSYLLA Jord. and Roths. 
Leptopsylla musculi Dugés (1832). 

Once from a house mouse with C. agyrtes, Fatfield 
(W. Hall); Newcastle-on-Tyne (E. L. Gill) and Gibside. 

“Common in the British Islands on the house mouse 
(Mus musculus).” 

Leptopsylla spectabilis Roths. (1898). 

2 99 on a field vole, Fatfield (W. Hall), 

“‘A fairly common species in Scotland, rare in England, 
and unrecorded from Ireland, perhaps confined to the British 
Islands. Specimens have been taken from the bank vole, the 
stoat and other hosts, at Cheddington, Bucks, and in several 
Scotch localities.” 


FamMity HYSTRICHOPSYLLIDZ. 
Genus HYSTRICHOPSYLLA Taschenb. 
Hystrichopsylla talpze Curtis (1826). 

The giant mole flea. In nest of long-tailed field mouse, 
etc.. Gibside, Winlaton and Spen Banks. Common in 
moles’ nests, Bradbury, near Hartlepool, in Teesdale, Wear- 
dale, Team Valley and on the Irthing. In nests of brown 
rat, Gibside. 

“Commonly found in the nests of the mole (Zalpa 
europea), and on the bank vole (Zvotomys glareolus). It also 
occurs on shrews and other small mammals.” 


Famity ISCHNOPSYLLIDZK. ’ 
All the species of this family are attached to various bats. 
B 
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Genus ISCHNOPSYLLUS Westw. 


Ischnopsyllus octactenus Kolen. (1856). 

On a pipistrelle bat (Pipzstrellus pipistrellus), taken by 
Mr. Walton Lee at Corbridge-on-Tyne. 

“A common species,-recorded from England, Scotland 
and Ireland. The usual host is the pipistrelle, but it also occurs 
on the whiskered bat, Daubenton’s bat and the hairy-armed 
bat.” 


Ischnopsyllus simplex Roths. 

On a whiskered bat (A/yotis mystacinus) taken by Mr. 
George Bolam 11 Hexhamshire, 1916. 

In a letter dated September 25th, 1916, Mr. Rothschild 
says:—‘‘ The four fleas you were good enough to send me 
from the whiskered bat are /. semplex, the species generally 
found on Natterer’s bat. This is very interesting as it is a 
new host.” 

“A rare species, unrecorded from Scotland and Ireland. 
Has been found in several localities in England and Wales, 
always on Natterer’s bat (AZyotis natterer’), apparently its only 
host.” 
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REPORT ON THE FIELD MEETINGS OF THE NATURAL 
HISTORY SOCIETY FOR 1915. 


RraD 23RD Marca, 1916, BY Mr. HucuH P. ANGus, 
CHAIRMAN OF THE FIELD MEETINGS COMMITTEE IN 10915. 


War conditions are unfavourable to natural history pursuits 
and especially to organized field work, and there was con- 
sequently some hesitation in regard to arranging a programme 
of field meetings for the summer season of 1915. A pro- 
gramme did take shape, however, and it has happily proved 
possible to carry out practically the whole of it with a fair 
measure of success. The experiment was tried of holding a 
special meeting for young people, apart from the ordinary 
series, and the result was certainly encouraging enough to 
make further experiments in the same direction worth while. 


The First Firtp MEETING of the season was held on 
_May 13th, at Dipron, when a party of about twenty members 
assembled. 

Leaving Corbridge station, we made our way by the foot- 
path up to High Town, where we were joined by Mr. Randle 
Cooke, who acted as guide. Owing to the lateness of the 
spring, botanists missed many flowers that would otherwise 
have been seen on our leisurely walk through the woods. A 
halt was made halfway through the wood for lunch, at a spot 
where we had a magnificent view of the surrounding country 

After a short rest we continued our way and came out on 
the Slaley road ; following this for a short distance we again 
turned into the woods. MHere the fine larch trees were a 
striking feature. The course of the Dipton Burn was then 
followed to the Falcon Crag. After a stiff climb away from 
the burn we made our way back through the wood, coming 
out close to where we entered in the morning. Subsequently 
we were most kindly entertained to tea at Kilbryde by Mrs. 
Cooke. After tea we inspected the garden, where the surprise 
of the day awaited us in the wonderful collection of rock 
plants. After spending some time in admiring these we had 
to make our way to the station and so home. 
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The weather was beautifully fine and in the shelter of the 
wood quite warm, but in the open there was a bitterly cold 
wind. 

Among the birds seen were the heron, curlew, green plover, 
redstart and tree creeper. 


The plants found in bloom included :— 


wood anemone broom 

marsh marigold wood bitter vetch 
lesser celandine strawberry-leaved cinquefoil 
lady’s smock lady’s mantle 
Jack-by-the-hedge bilberry 

dog violet golden saxifrage 
marsh violet ground ivy 
milkwort bugle 

greater stitchwort Omphalodes verna 
wood sorrel | primrose 

whin cowslip 

needle whin dog’s mercury 


Of the trees, the birch, larch, bird cherry, and wild cherry 
or gean were in flower ; and the following ferns were noticed : 
oak fern, hard fern, male fern and bracken. 


The Seconp Mretinc was held, by kind permission of Mr. 
Hugh Richardson, at WHEEL BirKs, on 5th JuNE. At first 
the weather was rather threatening, but it improved as the 
day went on. 


Leaving Stocksfield we took the foot-path up the burn, 
where we noticed the sandy cliff riddled with sand-martins’ 
holes, now apparently tenanted by starlings only. It would be 
interesting to know if the starlings had turned the martins out. 


Leaving the foot-path at the ford by Ridley Mill, we 
followed the road up-hill to Apperly Bank and thence to ~ 
Wheel Birks. Here, after having lunch, the party divided ; 
some went round the gardens, glasshouses and woods, con- 
ducted by Mr. Richardson (the fruit houses being particularly 
interesting) ; others followed their own particular bent. After 
a most enjoyable afternoon we returned to Stocksfield by the 
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road past Hindley, where the colour effect of the bluebells in 


the woods was most striking. 


After having tea at Stocksfield 
we returned to Newcastle by train. 


Among the birds seen were the swift, house-martin, swallow, 


whitethroat, redstart and curlew. 


The following were some of the flowers found in bloom :— 


wood geranium 
jagged-leaved geranium 
wild hyacinth 

sweet cicely 

evergreen alkanet 

red campion 

white campion 

bird cherry 

wood sorrel 


water avens 

wood loosestrife 
common arum 
lady’s mantle 
common moschatel 
early purple orchis 
cow- wheat 

tuberous bitter vetch 


TuirD FreLtpD MEETING, Hoty IsLanp, 26th JUNE. 


For the third outing it was originally intended to hold a 


three days’ meeting from June 25th to 28th at St. Bees, but as 


no members could be sure of being able to attend, it was 


decided to change it to a day-meeting at Holy Island. 


Unfortunately I was unable to attend. The weather was 


most unfavourable, heavy rain falling all day. 


My best thanks are due to Messrs. R. Cooke and I. Clarke 
for supplying me with interesting lists of plants and birds 


respectively. 


Plants seen in flower on Holy Island, 26th Fune, rors. 


sea bladder campion 
common mallow 
round-leaved mallow 
slender thistle 
welted thistle 

thrift 

henbane 
houndstongue 

dyer’s rocket 

water forget-me-not 
dove’s-foot cranesbill 
hemlock-leaved storksbill 


goat’s-beard 

sea spurrey 
buckbean 

lesser spearwort 
common beaked parsley 
water crowfoot 
watercress 

rest harrow 
yellow bedstraw 
biting stonecrop 
common bugloss 
scarlet pimpernel 


thyme 

cathartic flax 

hop trefoil 

eyebright 

mouse-ear hawkweed 
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common hemlock 

good King Henry 

viper’s bugloss (this 
was very fine) 


Birds seen on Holy Island, Fune 24-25, IQIs. 


Mistle Thrush (3) 

Blackbird (5) 

Stonechat (1) 

Willow Wren (1) 

Pied Wagtail, several pairs 

Greenfinch, a few pairs 

Rock Pipit ‘. 

Meadow Pipit 

Tree Sparrow, three pairs. 
These were about the castle. 
There are probably many 
more than were seen 

Wheatear, at least twenty pairs 
with young on the-wing 

Linnet, several pairs 

Corn Bunting, several pairs 

Starling, numerous 

Jackdaw, several pairs 

Carrion Crow 

Rook, numerous 

Skylark ,, 

Swift (3) 

Gannet (5) 

Heron (6) 

Mallard (3) 

Shoveller, 2 males 

Eider, 15 pairs 

Teal (1) 


Shield Duck, about 30. One 
pair had 5 young, two pairs 
6 each, and one pair had 13 
chicks, One of the broods 
appeared about a month old, 
the other much older 

Ring Dove (3) 

Stock Dove (2) 

Domestic Pigeon (8) in wild 
state ; none very much like 
stock dove (rock dove not 
seen) 

Partridge, several pairs 

Ring Plover, about 30 pairs ; 
no evidence of young. Eight 
nests had 4 eggs, and I in 
another. All appeared fresh. 

Lapwing, about 10 pairs. One 
nest with 3 fresh eggs 

Turnstone, 4 birds 

Oystercatcher, in flocks of 3 to 
10; about 40 altogether 

Curlew, about a dozen 

Redshank, a few single birds 

Black-headed Gull, numerous 

Herring Gull, small flocks 

Kittiwake, chiefly single birds 


The FourrH MEEt1ING was held on 22nd JuLy at FELTON. 
Leaving Acklington station we at once struck into the large 
pine wood through which runs the path to Felton. Here the 
entomologists were soon at work beating the bushes and hunting 
under stones and logs. At the far end of the wood a marshy 
opening gave the botanists a busy time, some of the best 
flowers of the day being secured here. 
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We now made our way through the fields to the banks of 
the Coquet, beloved of anglers. In a copse that we passed 
through a squirrel was seen, and we caught sight of two king- 
fishers up the course of a brook. A halt was made for lunch, 
after which a short walk brought us to Felton. Here, by kind 
permission of Sir R. Lord, we entered the grounds of Felton 
Park. On the way up the avenue of stately trees we stopped 
to examine the church of St. Michael, one of the party giving 
its history and explaining its altered outline. Making our 
way through the park in front of the Hall we entered the 
woods which here clothe both banks of the Coquet. Fine beech 
trees were a notable feature of these woods. A pleasant hour 
was spent wandering about, here and there catching a glimpse 
of the river below. After tea at Felton we returned leisurely 
to Acklington by the same path that we had followed in the 
morning. 


Some time was spent by the entomologists at this meeting 
in the examination of galls caused by various insects, a study 
which has not received much attention from local naturalists. 
Galls caused by midges (Cecidomyide) were found on the ash, 
hawthorn, rose, meadowsweet, bracken and different species 
of willows ; galls caused by mites on birch, alder and willow ; 
and other mites were associated with witches’ brooms. ‘The 
pineapple-like galls caused by Chermes abietis on spruce were 
very noticeable. ‘Thrips were taken from elm, pine and alder. 
Various species of froghoppers were also taken. 


On JuLy 31st a SpectaL MEETING FOR YOUNGER MEMBERS 
was held at LockHaucH, near Rowlands Gill. A most 
interesting afternoon was spent in the large marshy haugh by 
the river. Here botanists had a very good time, one young 
lady finding no less than 64 different flowers. Some meadow 
brown and green-veined white butterflies kept another young 
enthusiast busy with his net. After tea there was an 
examination of and general discussion on the various specimens 


collected. 
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The success of the meeting was in a great measure due to 
Mr. Hill, who kept the young members interested in every- 
thing seen and found. 


Among the birds seen were the magpie, kestrel and heron. 
The flowers included three species of St. John’s wort, wild 
rose, meadowsweet, field madder, tansy, marsh ragwort, lesser 
skullcap. 


FirtH FIELD MEETING, NORTHUMBERLAND LAKES, 
On September 4th the expedition was to the Northumberland 
Lakes. Much to my regret I was unable to be present, and I 
have to thank Mr. Robson for the following account. 


A short walk from Bardon Mill station soon brought us to 
a point whence one could leave the high-road and strike the 
field paths, the hedgerows in passing showing their autumn 
beauty of golden ragwort, purple knapweed and lavender 
scabious. Once inside the upland meadow it was seen to be 
decked with rich display: deep-tinted devil’s-bit scabious, 
starry tormentil, field gentian and delicate eyebright ; dotted 
in the background here and there the graceful towering golden 
rod and St. John’s wort, and the brown-purple of the burnet. 
Here, too, was gathered the burnet saxifrage, one of the less 
common members of the umbelliferous group. As the path 
led upwards to the wooded ravine where the Chinley Burn 
comes down its rocky bed, a few belated specimens of fox- 
glove and red campion were to be seen, and under the shady 
trees our route took us past Chesterholme, built largely with 
stone from the adjacent Roman camp, near which is still seen 
one of the milestones standing in its original position on the 
grass-grown Stonegate. Not far from here was found the 
sheep’s-bit, a distinctive member of the bell-flower family, and 
then the hare-bell itself suggested that the hilly pasturage had 
been reached. Soon after, the rugged outline of escarpment 
was spread before our eyes, which were directed towards the 
wooded fringe behind which lies Crag Lough. 


After the stiff climb it was decided to rest and discuss lunch 
here, the party then dividing, one section going along the 
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Roman Wall to Borcovicus, the remainder working the 
swampy edges of the lough, or scrambling along the foot of 
the beetling crags. A duck was seen to rise from the water, 
too far off to identify, and in the bushes of the cliffs numerous 
wrens — possibly a family party—were flitting in and out. The 
short swampy grass was starred with scabious and the delicate 
grass of Parnassus, while the ragwort was visited by many 
tortoiseshell butterflies ; meadow browns and blues were also 
seen, and the rapid darting flight of one or two dragonflies. 
The long fringing grasses and reeds, touched by the hand of 
approaching autumn, had assumed a bright orange tint under 
the brilliant sunshine ; along the cliffs several varieties of fern 
were nestling, and in the water more than one species of 
potamogeton or pond weed ; the reed mace rearing its stately 
head at the far end of the lough. , 


A few of the fresh-water shells were collected, and then a 
halt was called to examine the plants, of which neariy fifty 
were found in bloom, and identify them. The party was then 
reunited and an adjournment made to Hot Bank Farm, where 
an excellent tea was provided by Miss Pattinson. Round the 
farm buildings were a number of wagtails, the quaint antics 
of which were watched with interest ; and then the homeward 
journey was begun, but with lingering steps, the charm of the 
evening sun over the crag and the lough bringing out its beauty 
of form and colour. 


Dipping down by Bradley Hall, the route led a short 
distance along the cross road, where the martins were hawking 
merrily and the starlings gathering in flocks, until a stile gave 
entrance to the heather-clad hill of Borcum. As we crossed 
the summit a heron flew overhead in leisurely flight; the sun 
cast its dying rays over the purple heather, shedding a beauty 
over the scene as our last steps brought us back to Bardon 
Mill after a day of interest and enjoyment in the open country. 


Our thanks are due to Sir Hugh Blackett of Matfen and 
Mrs. Clayton of the Chesters, who so kindly granted facilities 
for the holding of the meeting in the district. 
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The Sixtu and last FirLp MEETING of the season was held 
at Dunstanburgh on OcrospeR 5TH. The weather was 
gloriously fine. Leaving Embleton, the party made their way 
northward by the beach, round Newton Point to Beadnell 
Bay. The usual shore birds were seen, and a few eider duck 
some distance from land. 


Having had lunch, the party returned by the links to 
Dunstanburgh, and then back to Embleton by Dunstan Steads, 
concluding a most enjoyable day’s outing. 


Among the birds seen were :-— 


Wheatear Redshank 
Bullfinch | Turnstone 
Swallow Dunlin 
Lark (in song) | Partridge 
Lapwing Heron 
Ring Dotterel Comorant 
Curlew Eider Duck 


In conclusion I wish to thank those members who have 
supplied me with lists and other information, and especially 
Mr. Robson who has done so much to make things easy 
for me. 
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REPORT OF THE FIELD MEETINGS OF THE NATURAL 
HISTORY SOCIETY FOR 1916. 

Reap By Mr. RicHarD ADAMSON, CHAIRMAN OF THE FIELD 
MEETINGS COMMITTEE FOR 1916. 


LaDIES AND GENTLEMEN.—I very reluctantly accepted your 
kind offer of the Presidency of the Field Section for the second 
time. In spite, however, of ill-health and of the greater 
demands on my leisure time made by my professional duties, 
several considerations assisted me in giving a favourable 
reply : the meetings of the ensuing season were all to be 
Saturday appointments and were all to take place more or less 
locally, whilst pleasant recollections of bygone outings and the 
opportunity of revisiting some of my lifelong haunts in your 
company, were further inducements. 


The following were the Meetings appointed for the 1916 
Session :— 


1. 20th May—Sheepwash and Bothal. 

2. 3rd June—Riding Mill. 

3. 24th June—Warkworth. 

4. 8th July—Lockhaugh (for young people). 

5. 22nd July—Gibside. 

I attended the whole of the series, and at each of the 
meetings the weather, which was delightfully fine, added 
greatly to the enjoyment of the outing. On each occasion 
there was a good attendance of enthusiastic naturalists. 


MEETING AT SHEEPWASH AND BOTHAL ON May 2oTH. A 
large party detrained at North Seaton, where a commencement 
was made in proceeding towards Sheepwash. Immediately 
after starting, the day’s pursuits began at a pond by the way- 
side, rank in vegetable growth, of which the water crowfoot 
{Ranunculus aquatilis) was greatly in evidence with its masses 
of floating white blooms. Its two-fold form of leaves was 
noticed, the submerged, finely dissected ones, and the oval or 
kidney-shaped kind floating on the surface. Some of the 
members who were anxious to obtain aquatic forms of animal 
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life took samples of the contents of the pond for investigation 
at leisure. Traversing by a footpath the length of several 
fields, specimens of plants in bloom were collected for 
identification. Amongst these the following were often seen :— 

Cuckoo Flower, Cardamine pratensis. 

Lesser Celandine, Ranzzculus Ficaria. 

Greater Stitchwort, Stellaria Holostea. 

Lesser Stitchwort, S¢el/aria eraminea. 

Vernal Sandwort, Arenaria verna. 


Danish Scurvy Grass, Cochlearia danica, 


The songs of many of the commoner birds were frequentiy 
heard. Skylarks especially were numerous and tuneful. The 
chaffinches also seemed very happy. On reaching the wood- 
land path a halt was made to partake of home-prepared 
luncheon. ‘The botanists had a good time at this stage of the 
ramble in noticing some of our commonest spring flowers of 
woodland habitats, a few of which may be enumerated :— 

Primrose, Primula vulgaris. 

Wild Hyacinth, Scel/a nutans. 
Golden Saxifrage, Chrysosplenium oppositifolium. 
Ramsons, Adium ursinum. 

Ground Ivy, Mepeta Glechoma. 
Red Campion, Lychuis diurna. 
Wood Anemone, Azremone nemorosa. 
Marsh Marigold, Caltha palustris. 
Water Avens, Geum rivale. 

Lady’s Mantle, Alchemilla vulgaris. 
Wood Sanicle, Sanicula europea. 
Sweet Cicely, AZyrrhis odorata. 
Wood Sorrel, Oxalis Acetosella. 


A footpath close to the stream was followed through fine 
woodland scenery, consisting chiefly of a sturdy growth of 
beeches, elms, ashes, oaks and alders, almost to the village of 
Sheepwash, which is situated about 23} miles east of Bothal. 
After noticing the bridge of four arches, by which the 
Wansbeck is crossed at Sheepwash, the party hastened through 
the village and proceeded through some pasture land, and 
then down hill through a very fine avenue of trees, chiefly 
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beeches, to the main road. This soon brought us to Bothal, 
which came into view quite suddenly owing to its surroundings 
forming a spot of great seclusion. A short time was spent in 
visiting the Church, which stands amidst a great variety of 
shrubs, many of which were in full bloom. The older masonry 
of the church that had been spared on restoration appeared to 
be of the Early English style. 


Afterwards a hurried visit was paid to the park grounds and 
arboretum of Bothal Haugh, by kind permission of the Hon. 
and Rev. J. W. Ellis. Here a veritable paradise was offered 
to the naturalist. Intermixed with almost all kinds of British 
trees were seen growing a very large assortment of foreign 
trees and shrubs, deciduous and evergreen. _ The various 
kinds of azaleas, some in full flower, were greatly admired, as 
was the common barberry as well as several foreign relations 
in full golden bloom, and weigelias in many varieties and 
shades of blossom. Two or three shrubby varieties of 
veronicas were in fine foliage. Vincas (periwinkles) of the 
major, minor and variegated kinds seemed to flourish in a 
great many situations. Brooms of exotic varieties had been 
carefully planted in special spots. Several sorts of hawthorn 
(some in bloom) were very fine and showy. In addition to the 
common elm, the Scotch, golden and Cornish elms were seen 
in fine foliage. Lilacs in great variety, and some of tree-like 
proportions, all showed a healthy growth, and the various 
kinds of rhododendrons received much attention. The hollies, 
both plain, spiny and variegated, all showed vigorous growth. 
Much admiration was expressed at the handsome white bloom 
of the snow-drop tree (/falesza tetraptera). Various kinds of 
pine trees appeared to be in flourishing condition; and there 
were some fine lime trees of large growth. Some of the oaks 
appeared to be of a great age. 


The ornithologists were interested in the discovery of the 
nest of a mute swan; the mother swan was sitting on a very 
large nest, consisting of dried stems of aquatic plants, pro- 
cured in the neighbourhood of the nest, which was built near 
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the water’s edge. The male bird was gliding up and down on 
the water near the nest, apparently keeping sentry. The mute 
swans live in a semi-wild state on the Wansbeck owing to the 
immunity from molestation extended to them by the people 
dwelling near the river. 


Leaving the Bothal grounds and re-crossing the river, the 
party started for Morpeth through the Bothal woods, by 
a winding footpath which in places almost touched the river. 
As there was no time left for leisurely rambling along this 
beautiful sylvan walk, the remainder of the outing became a 
kind of walking competition until Morpeth was reached, where 
the members partook of refreshments previous to entraining. 


Murriné av Dipron Woops, 3rd JUNE, 1916. 
The weather during the early morning, as well as that ot 

the previous day, was unfavourable, but a decided improve- 
ment took place which induced a good number of members to 
join in the day’s proceedings. Travelling by the 9.50 train 
from Newcastle the party gained an early start from Corbridge 
station. A long and circuitous path, in a southerly direction, 
uphill, was followed through fields and country lanes in 
a leisurely and enjoyable manner, till the woods were 
reached. During the early part of the ramble the visitors had 
opportunities of seeing a number of late spring plants in bloom, 
a few of which may be mentioned :— 

Bush Vetch, Vicza sepium. 

Spring Vetch, Victa lathyrotdes. 

Common Comfrey, Symphytum officinale. 

Karly Orchis, Orchis mascula. 

Archangel, Lamium album. 

Lesser Spearwort, Ranunculus Flammula 

Awlwort, Subularia aquatica. 

Wintercress, Barbarea vilgaris. 

Pansy Violet, Viola tricolor. 

Dovesfoot Geranium, Geranium molle. 

Petty Whin, Gentsta anglica. 

Water Avens, Geum rivale. 

Water Forget-me-not, AZyosotis palustris. 

Field Veronica, Veronica agrestis. 
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Of the above, the Petty Whin was by far the rarest plant 
observed. The discovery of an Adder’s Tongue fern in the 
pasture field before entering the wood was noteworthy, as 
owing to its growth amongst the grass, this fern often goes 
unnoticed. Among the birds seen or heard during the walk 
through the fields were skylarks, lapwings, green linnets, 
Starlings and corncrakes. 


On entering Dipton woods, the trees and shrubs were the 
first objects of study. From a botanist’s point of view, how- 
ever, the visit was much too late to see the most interesting 
stage of the majority of our forest trees, when the copious 
showers of pollen are wafted by the March winds to pistils 
separately borne on branches of the same tree, or to pistils 
growing on other trees of the same species. 


The ant hills, which were found chiefly in the neighbour- 
hood of the pines, proved a great attraction. Many of the 
hills are from 4 to 6-ft. in circumference and 2 to 3-ft. or more 
in height, each hill being inhabited by a very large population 
of ants which consist of the red ant (Formica rufa). Their 
homes are built chiefly of chips of bark from the pine trees, 
placed together on the roofs in a very methodical manner, like 
the slates on the roof of a house, thus defying the storms of 
all seasons. On disturbing the habitation rudely with a stick 
the crowded community became greatly agitated and seized 
the pupz or baby ants, which they carried instantly to a place 
of greater safety. 


Next a large area of very damp land was visited, bearing 
young birch timber trees in an advanced stage of decay, and 
more or less covered with the growth of a large destructive 
fungus, the ‘Birch tree Polypore’ (Polyporus betulinus). No 
doubt these young birches became weak and diseased owing 
to the marshy state of the soil, which would render them liable 
to attacks of this destructive fungus, as plants can only defend 
themselves against these most deadly foes by maintaining a 
healthy growth. To meet the destructive attacks of their 
hosts of fungoid foes (the spores of which are omnipresent) our 
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woodland trees are naturally provided with various weapons 
of defence, as gums, resins, oils, poisonous juices, tough skins, 
corky barks and the like. 


It is greatly to be deplored that there are so few mycologists 
amongst our local naturalists, as the study of the fungi is 
most interesting and important. 


In passing down a long boggy road we had many 
opportunities of observing marsh plants growing in damp 
spots. The following are a few of these we noted :— 


Ivy-leaved Crowfoot, Ranunculus hederaceus. 
Pilewort, Ravzznculus Ficarta. 

Common Watercress, Vasturtium officinale. 
Water Avens, Geum rivale, 

Yellow Pimpernel, Lystmachia nemorum. 
Spotted Orchis, Orchis maculata. 

Common Rush, Frercws communis. 

Lesser Jointed Rush, F2scus wliginosus. 
Toad Rush,! Fucus bufontus. 
Separate-headed Sedge, Carex dioica. 
Wood Melick Grass, MWelica uniflora, 

Wood Meadow Grass, Poa nemoralis. 
Wood Horse-tail, Aguisetum sylvaticum. © 


At the end of this long but very interesting walk, a halt was 
made at the brink of a precipitous bank, where a home- 
prepared luncheon was enjoyed. Afterwards the party 
descended the very steep slope to the Devil’s Water, the 
course of which was followed for a considerable distance. 


The vegetation was exceedingly rank and luxuriant. 
Amongst the plants in bloom were the following :— 


Marsh Violet, Viola palustris. 

Wood Stitchwort, Ste//aria nemorum. 
Mountain Ash, Pyrus Aucuparia. 
Moschatel, Adoxa Moschatellina. 
Water Bedstraw, Galinm palustre. 
Sweet Woodruff, Asperula odorata, 
Bilberry, Vaccinium Myrtillus. 
Cuckoo Pint, Arum maculatum. 

Great Pendulous Sedge, Carex pendula 
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On both banks of the burn several kinds of ferns were 
growing in great profusion. Some of these were— 
Oak Fern, Poly podium dryopteris. 
Common Polypodium, Polypodium vulgare. 
Shield Fern, Polystichum spinulosum. 
Buckler Fern, Zastraca thelypteris. 
Male Fern, Zastrea Filix-mas. 
Lady Fern, Athyrium Pilix-foemina. 
Hard Fern, Blechnum boreale. 

The Oak Fern, which was growing in large tufts and 
patches, was greatly admired. 

Bird life was rather scarce. The wood wren was heard 
sometimes ; song thrushes and blackbirds were seldom in 
song, but the willow wren, whitethroat and chiffchaff were 
heard more frequently. <A pair of tree creepers were noticed 
on a tree by the edge of the burn. 

As it began to rain very heavily, the party at this point left 
the burn and separated for their respective destinations. 


MEETING AT WARKWORTH, 24TH JUNE, 1916. 

A large party left the Central station by the 10.27 train to 
Acklington, where the day’s proceedings began. On leaving 
this quiet little village a lane was followed until the hamlet of 
Morwick was reached, where a very good view of Warkworth 
was obtained. After proceeding for some distance along a 
path to the left, the stream was crossed by a wooden bridge, 
where a halt was made for luncheon. In this neighbourhood 
a very luxuriant growth of umbelliferous plants was noticed, 
including the following observed in bloom :— 

Hemlock, Contum maculatum. 

Earth Nut, Bezntum flexuosum. 
Hog’s-fennel, Peucedanum Ostruthium. 
Cow Parsnip, Heracleum Sphondyliune. 
Hedge Parsley, Torilis nodosa. 

Beaked Parsley, Anthriscus vulgaris. 
Chervil, Chacrophyllum temulum. 


The large-flowered Bittercress (Cardamine amara) was 
noticed growing abundantly in some damp places, and the 
Winter Cress (Barbarea vulgaris) was seen several times. 

Cc 
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Through the kind permission of Mr. G. Tate, the party were 
allowed to ramble through the Brotherwick Woods, by a rough 
path by the side of the Coquet. During this delightful part 
of the ramble the botanists had the pleasure of seeing fine, and 
in many instances very extensive growths ‘of the subsequently 
noted plants, mostly in bloom :— 


Red Campion, Lychnis diurna. 

Wood Stitchwort, Ste/laria nemorum. 

Bog Stitchwort, Ste//aria wliginosa. 

Wood Geranium, Geranium syluaticum. 
Milk Vetch, Astragalus glycyphyllos. 
Purple Milk Vetch, Astragalus hypoglottis. 
Wood Sanicle, Sanicula europea. 
Cowbane, Circuta virosa. 

Wild Angelica, Angelica sylvestris. 

Great Valerian, Valeriana officinalis. 

Bell Flower, Campanula latifolia. 
Mountain Speedwell, Veronica montana. 
Water Forget-me-not, AZyosotis palustris, 
Loosestrife, Lysimachia vulgaris. 

# 55 nemorune. 
Ramsons, Alum wursinum. 

Great Sedge, Carex paniculata. 

Great Pendulous Sedge, Carex pendula. 
Fescue Grass, Festuca sylvatica. 

Wheat Grass, 77iticum caninum. 


Frog Orchis, Habenaria viridis. 

Continuing our walk we came to the historic ruins of the 
Hermitage, which was originally hewn out of the solid free- 
stone rock. From a naturalist’s point of view the woodland 
scenery of the surroundings was of the greatest interest, but 
all were interested in inspecting the square room with walls 
of rough masonry, the six-foot fireplace of the fourteenth 
century and the architectural skill shown in the chapel, 
dormitory and confessional of these romantic remains of the 
past. 

On leaving the Hermitage grounds the party reached the 
opposite bank of the river by the ferry and followed a very 
fine sylvan walk to Warkworth. Many of the plants already 
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mentioned were again observed in great profusion. Just 
before ascending the path leading from the river to the village, 
the Fly Honeysuckle (Lonicera Xylosteum) in bloom was 
observed overhanging the water. This shrub, although quite 
common in our shrubberies, is seldom found really in a wild 
state in the north. It does not possess climbing habits like 
its near family relation the Woodbine, but it has an erect style 
of growth. Its fruit hangs as twin scarlet berries in September. 


On passing the Castle gates some of the party paid a short 
visit to the historic Castle of Warkworth, while the remainder 
went directly to the Sun Inn for refreshments, as the weather 
became gloomy and it subsequently began to rain heavily. 


In defiance of the elements, the more ardent botanical 
members proceeded towards the coast, where specimens of the 
following characteristic plants were gathered in bloom : 

Small Bugloss, Lycopsis arvensis. 
Hound’s-tongue, Cynoglossum officinale. 
Knawel, Scleranthus annuus. 

Sea Milkwort, Glawx maritima. 

Of the above plants, the Hound’s-tongue is more or less 
common on roadsides and other habitats near the sea in 
northern Northumberland. It is not a favourite with botanists 
owing to the disagreeable smell of the whole plant, but it is a 
good anodyne, demulcent and astringent, and owing to these 
properties it once had a place in the pharmacopceias of 
Edinburgh and London. 


Subsequently the party returned to Warkworth station and 
entrained for Newcastle. 


MEETING av LOCKHAUGH, 8TH JULY, 1916. 

This outing was intended and arranged for ‘“ young people,” 
but on joining the party at Rowlands Gill (where the members 
detrained), I found that with one or two exceptions the party 
consisted of ‘children’ of other years. 


* On leaving the station, the turnpike road was followed in 
an easterly direction for about three-quarters of a mile, and 
then a lane was entered on the right, which led to Lockhaugh. 
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On coming to the farmhouse, the lovely scenery of a wide 
stretch of the Derwent Valley, with a fine view of the woods 
and lands of the Gibside estate, was revealed. To my mind, 
“Ye Banks and Braes of Bonny Doon” is quite a tame 
landscape when compared to this beautiful spot on the 
Derwent, which only requires a poet of the Scottish plough- 
man stamp to immortalize it. The picturesqueness of this 
locality is entirely due, from a geological standpoint, to the 
copious deposits of glacial drift transported from other regions 
by the glaciers of the Ice Age. To the same natural causes 
the diversity and luxuriance of the flora of the Derwent Valley 
are due. 

The great interest in the afternoon ramble, chiefly of a 
botanical nature, lay in the low-lying grounds or haughs near 
the stream. On account of the cold and backward season, 
many of the plants usually in bloom in spring and early 
summer were still in full bloom, while plants generally flower- 
ing during the month of July were still in an early stage of 
growth. Of the numerous plants in flower perhaps the most 
remarkable was the patch of pure white Milkwort (Polygala 
vulgaris) which is seldom met with in white petals (the usual 
colour being blue or purple, and now and then pink as it grows 
in Chopwell Woods). The Foxgloves (or better, according to 
their older designation, Folksgloves) were in showy purple 
masses on the earlier portions of their spikes. As a medicinal 
plant the Foxglove is at present in great demand, owing to the 
stoppage of the supplies of its leaves (which contain the stores of 
digitalis) from the central countries of Europe. Happily there 
is already a large acreage of this useful plant under cultivation 
on our drug farms. to meet the requirements which otherwise 
would in time bring about its annihilation. As a cardiac 
tonic it is unsurpassed in the vegetable kingdom. 


The Galiums, or Bedstraws, viz. :— 


Marsh Galium,  Galtum palustre. 
Hedge |, .. Alollugo. 
Crosswort Galium, ., cructatum. 
Heath 0s saxatile, 


Cross-leaved ., 53 boreale, 
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were frequently observed, all in fine waxy blossoms. ‘The 
Water Ragwort looked very handsome with its reddish and 
golden yellow composite blooms, growing close neighbours 
in the swampy spots to the patches of Meadow Sweet now on 
the point of opening. The dark red spots of Red Campion 
(Lychnts diurna) growing on both margins of the river had a 
very pleasing effect. The Water Forget-me-Not (d/yosotis 

. palustris) was growing profusely in the wet ditches, and 
Ragged Robin ornamented the boggy situations. 


The Great Valerian or All-Heal ( Valeriana officinalis), so 
mucn prized for its certain and quick restoration of shattered 
nerves, was growing plentifully on the wet banks of the copse 
wood, just commencing to unfold its pale-pink petals. 


MEETING aT GIBSIDE, 22ND JULY, 1916. 

I joined the party on detraining at Swalwell station. After 
ascending Whickham Bank for a short distance the party 
entered a narrow lane which leads to Old Axwell Farm. 
Much attention was given to the wild flowers which were 
growing profusely in the hedgerows. Among them were :— 


Dog Violet, Viola canina (still in bloom in places). 
Spurry, Spergula arvensis. 

Common St. John’s Wort, Aypericum perforatum. 
Creeping Potentil, Potentilla repens. 

Wild Strawberry, /ragaria vesca, 

Honeysuckle, Lonicera Periclymenune. 

Yellow Bedstraw, Galium verum. 

Scabious, Scadiosa arvensis. 

Hawkbit, Leortodon hispidus. 

Mouse Ear Hawkweed, Aicracium Lilosella. 
Hairbell, Campanula rotunadtfolia. 

Wall Speedwell, Veronica arvensis. 

Wild Sage, Zeucrium Scorodonta. 

Wood Betony; Stachys Betonica. 

Spotted Orchis, Orchis maculata, 

Cuckoo Pint, Arum maculatum. 


Fine views of the northern banks of the Derwent were 
obtained from many points as we proceeded along this 
elevated walk. After crossing the Clockburn, which separates 
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the Clavering and Gibside estates, we followed a road through 
a copse which proved of great interest to the botanists, as it 
contained immense growths of digitalis, greater valerian, 
spotted orchis, red and white campions, betony, wood sage, 
cow-wheat, water and knotted figworts, marsh bent grass, 
common reed grass, water whorl grass, wood meadow grass, 
wood fescue grass and hairy brome grass. 


Going forward through a hayfield we came to Hollingside 
farm, where we asked permission to visit the old ruins of 
Hollingside Castle and to ramble in the fields where no 
damage would be done to the crops. Interest was now 
centred in the ruins, which were closely inspected by the 
antiquaries of the party. The history of the castle dates back 
to 1317, when it was owned by the Hollinside family. It 
changed hands frequently until it fell into the possession of 
the Hardings of Newcastle, who owned it until 1730, when it 
became the property of the Bowes family of Gibside. Its 
architecture as seen in its present condition shows that in all 
probability it was erected in the 13th century. From all 
appearances the castle must have been used as a kind of peel 
tower for defensive purposes. 


A halt was now made to partake of a substantial home- 
made luncheon. Immediately afterwards a very swampy field 
was visited just below the ruins. This was a delightful place 
botanically, as a great many aquatic plants were growing in 
great luxuriance. A few of these may be mentioned, as 


follows :— 
Common Rush, Funcus communis. 
Hard Rush, Funcus glaucus. 
Toad Rush, Funcus bufonius. 
Lesser-jointed Rush, Sencus uliginosus. 
Oval-spiked Sedge, Carex ovalis, 
Great Sedge, Carex vulpina. 
Tufted Bog Sedge, Carex stricta, 
Slender-leaved Sedge, Carex filiformis 
Common Reed, Arundo Phragmites. 
Marsh Sow-thistle, Soschus palustris. 
Marsh Hawkweed, Crepis paludosa. 
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Sneeze-wort, Alchillea Ptarmica. 
Marsh Bedstraw, Galium uliginosum. 
Rough Horse-tail, “giuisetum hyemale, 
Great Horse-tail, Agmsetum maximum. 

In crossing an old pasture field, a fine view of the semi- 
circular curve of the Derwent was obtained, as it flows round 
Gudgeon’s Haugh, as well as a panorama of the huge deposits 
of boulder clay and glacial drift which form the precipitous 
declivities of the northern banks of the river. They are seen 
in section at several places, particularly at the Scar Banks near 
Winlaton Mill. 


Resuming our walk we soon reached Gibside Wood. We 
had to wade through immense growths of woodland grasses, 
mostly 3 to 4 feet in height. These included reed fescue, upright 
bromus, bent grass, false oat grass, wood melica and tall 
fescue, the month of July being by far the best time to study 
the grasses. On our way through the wood, the botanists had 
opportunities of seeing a great variety of woodland summer 
flowers, as well as fine specimens of many of our British trees, 
including ashes, oaks, elms, beeches, pines, larches and limes. 
Amongst the herbaceous plants, by far the rarest was the 
Marsh Helleborine, one of the orchid family. It was seen 
growing close to the footpath in a very damp and shady 
situation, where the soil consisted of decayed leaf-mould 
underneath beeches. This plant was in advanced flower bud. 
On leaving the main road, a footpath, in places over-run 
with bramble bushes, was followed, until we reached the 
Monument, which was erected about 1750 as an ornament to 


the park. 


After a few minutes rest we descended to the old fish pond, 
which is now choked with a great vareity of aquatic vegetation, 
much of which is exceedingly interesting to the botanist. 
The following are a few of the plants :— 

Great Water-plantain, A/isma plantago. 
Marsh Arrow-grass, 7riglochin palustre. 


Reddish Pond-weed, Potamogeton rufesceis. 
Slender-leaved Pondweed, Potamogeton filiformts. 


220 MR. RICHARD ADAMSON’S REPORT OF 


Gibbous Duckweed, Lemma gibba. 

Floating Bur-reed, Sfarganium natans, 
Branched Bur-reed, i ramosun. 
Blunt-flowered Jointed Rush, Hrcus obtusifiorus. 
Lake Club Rush, Scizfus lacustris. 

Great Panicled Sedge, Carex paniculata. 
Smooth Horse-tail, Aguisetum limosum. 

Water Lily, Vymphea alba, 

After walking some distance on the grassy avenues we 
came to Gibside Hall, now apparently in a state of decay, not 
having been fully occupied since the late R. O. Lamb vacated 
ita great many years ago. ‘The older portions of the hall 
were built in the time of James I. whose royal arms are still 
seen above the entrance porch, and beneath these are the 
Blakistone arms and “W & J. B., April 12, 1620.” (Wm. and 
Jane Biakiston). 


Along the old race course another of the helleborine orchids 
was discovered, growing amongst the long grass underneath 
the line of trees which runs along the margin of the course. 
‘This orchis on examination proved to be a variety of the 
Broad-leaved Helleborine (Zfzpactis latifolia), which is a near 
relation to the Marsh Helleborine, discovered earlier in the 
ramble. 


The party now moved towards the Derwent Bridge gate for 
exit, by paths through luxuriant growths of ferns, which 
indeed had been greatly admired throughout the journey 
through the woods. Amongst these the following frequently 
came under obervation :— 


Angular Shield Fern, Polystichum angulare. 
Prickly Shield Fern, Polystichum aculeatum. 
Mountain Buckler, ZLastrea montana. 
Crested Buckler Fern, ZLastrea cristata. 
Male Fern, Lastrea Filix-mas. 

Broad Prickly Fern, Zastrea dilatata. 

Lady Fern, Athyrium Filix-femina. 

Hard Fern, Lomaria Spicant. 


The oak fern, which still grows in a few spots, was not seen 


on this occasion. 
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Perhaps the ornithologists were somewhat disappointed 
with the scarcity of bird life. Throughout the journey some 
of the commoner birds were noticed now and again; but it 
was too late in the season to hear the song birds in full tune. 
At one spot in the wood the clouded magpie moth (Adraxas 
ulmata) was seen several times, and in the fields near 
Hollingside the large meadow brown butterfly was frequently 
seen. 


Before closing I would like to mention two or three 
particulars which have come to my notice recently. 


1st Nore.—The Gorse or Whin (Ulex europeus) in my 
neighbourhood is brownand withered, and appears to have been 
entirely destroyed by the frosts. This is the first time in my 
life that I have noticed similar destruction to this hardy ever- 
green, which adds such beauty to our waste places and barren 
hill sides, and at the first sight of which the great Linneeus fell 
prostrate for joy, the whin not being found in Sweden as the 
climate is too severe for it. It is greatly to be deplored 
that the blight on the whin has happened at present, as in our 
time of scarcity it would have made excellent fodder for our 
team horses and cattle when bruised by a mill, as of olden 
days. 


2ND Nore.—Many of our birds have fallen victims to the 
long and severe winter—the robins and redwings in particular 
have suffered. Both, being insectivorous in their diet, soon 
showed signs of distress. 


3RD Note.—The lapwings or peewits which returned to 
their old haunts in the early days of March have almost 
entirely disappeared recently from the district, owing pre- 
sumably to the cold frosty weather of April. Should these 
very useful birds fail to return to the fields, the crops of the 
neighbourhood will suffer great destruction in their young 
growth, particularly from the slugs and snails which infest our 
damp clayey soils in such numbers—the snails and slugs 
being the chief food of the plovers. 
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In conclusion, I wish to thank the members of the Field 
Section for the indulgence shown to me during our pleasant 
session of rambles, and I also desire to thank our indefatigable 
secretary, Mr. C. E. Robson, for the successful manner in 
which he arranged the many appointments which contributed 
so much to our comfort and enjoyment. 
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REPORT OF THE FIELD MEETINGS OF THE NATURAL 
HISTORY SOCIETY FOR 1917, 


Reap BY Mr. Nicuotas TEMPERLEY, CHAIRMAN OF THE 
FIELD M&EVINGS COMMITTEE FOR 1917. 


These out-door meetings have again been restricted to short 
distances from town. ‘The numbers attending them were 
not so large as in peace times, but there were much keenness 
and enthusiasm among the members, and it is very evident 
that it is desirable to continue the field meetings on a similar 
basis. 


CHOPWELL Woops, May 1rovH. 


These woods form now a demonstration area, where the 
forestry students of Armstrong College can have practical 
experience in most of the details of their work. The wood- 
Jands extend to about goo acres, and are Crown property. 
They have had a checkered career. In the days of timber 
ships, oak was grown here, and it was used to build “the 
wooden walls of Old England.” When iron took the place 
of timber in the construction of ships, Chopwell Woods were 
neglected and ill-used for years, and fell into a bad state. 
Since the revival of interest in forestry as a national necessity, 
Armstrong College has been entrusted with their care, and a 
transformation is being gradually effected. A working system 
has been arranged, and the whole area divided into sections, 
so that a-_portion is to be dealt with and planted annually. 
Hence there will be, when the timber arrives at maturity, a 
regular supply for the local market each year. Each section 
is being planted with young trees, either pure of one species, 
or with a mixture of two or more species. The choice is based 
on the soil, moisture, and exposure of each plot. Various 
exotic species of trees are being tested as to their adaptability 
for local climatic and other conditions. In a sheltered clearing 
in the wood are situated the forest nursery, residences for the 
chief officials, class-rooms, museum and laboratory for the 
students. In the museum are specimens of timber, pieces of 
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trees showing the ravages of insects, fungi, etc., as well as 
cones and other seeds. The whole has been, and is, under 
the skilful control of Mr. J. F. Annand, M.Sc. As soon as he 
began operations a few years ago, he had all the rabbits 
exterminated. They are fatal to forestry. He cut out the 
worthless trees and let light in. At once the effect of these 
two operations was seen in the springing up of self-sown 
youngsters, chiefly sycamore and ash. That is, “ natural 
regeneration ” was established, which is much cheaper than 
having to raise in the nursery, or buy, and plant out young 
trees. Among the conifers in the nursery are Scots and 
Corsican pine, Douglas fir, spruce, larch, both European and 
Japanese species, and thuja. Deciduous seedlings include 
elm, chestnut, willows of various species, and beech. On a 
former visit twelve months ago we had seen a plot of young 
spruce attacked by Chermes abietis, which produces a ball like 
a small pine-apple or pseudo-cone that arrests the growth of 
the young twigs. These young trees had been so vigorous 
that they had been able to throw off the evil effects of this 
attack, and looked little the worse. In contrast to this, else- 
where serious damage had been caused by this Chermes. 


The establishment is provided with a modern apparatus 
for the distillation of wood, yielding charcoal, tar, acetic acid 
and potash. This is an economic disposal of wood of almost 
any kind and size, including branches that are otherwise 
unsaleable. These products have a good market. Unfor- 
tunately the war has caused here, as elsewhere, a lack of 
labour and a lack of students, so all forestry operations are at 
a standstill—distillation, nursery-work, planting out, etc. The 
only activity in the woodlands of Great Britain at present is 
the rapid felling for the needs of the war and of collieries. 


The late cold spring was emphasised by the limited variety 
of flowers in bloom. ‘These included lesser celandine, wood 
anemone, lady’s smock, vernal whitlow grass, shepherd’s 
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purse, dog violet, wood violet, mountain violet, greater stitch- 
wort, wood sorrel, gorse, bitter vetch, golden saxifrage, 
bilberry, the red and the white dead-nettle, dog’s mercury, 
the field, the hairy and the great woodrush, and the primrose. 


Few birds were observed. The absence of thrushes was 
attributed to the large number that perished in the severe 
winter just past. Those seen included: willow warbler, 
great tit, bluecap, jay, jackdaw, chaffinch, greenfinch. 


On one path a few nests were noticed of the red wood-ant ; 
these and the bombardier beetles were the only insects specially 
noted as showing activity at this date. 


It will be interesting for local naturalists to observe what 
changes in flora and fauna may take place in Chopwell Woods, 
as year by year they are reduced from rank disorder to well 
regulated and trim silvicultural conditions, affecting large areas 
closely covered with flourishing young trees of new species. 


Piessy Woops, JUNE oth. 


This typical Northumbrian Dene, through which runs the 
river Blyth, looked its best in the bright summer sunshine, 
The foliage was very fine; it had developed late, and was in 
perfect condition. ‘The floor of the woods was gay with the 
flowers usually found in such a place. Here and there by the 
waysides were in flower hawthorn, beaked-parsley, broom, 
bedstraw, stitchwort, rose campion, etc. At Hartford Bridge, 
pink hawthorn, lilac and Chili pine were seen. The most 
striking thing of beauty was a few acres on which the trees 
had been cut down three or four years ago, where the wild 
hyacinths had developed lavishly. They were in full bloom 
in the sunshine, a sheet of blue flame, picked out here and 
there with a rose campion, and relieved by green ferns and 
twigs of green foliage growing from the stools of the trees 
that had been removed. In some other parts of the woods 
wild garlic was in possession with its strong and unpleasant 
odour. 
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At Stannington the party divided ; one section continued 
the exploration of the valley of the river Blyth westward (by 
the kind permission of the agent of the Blagdon estate). The 
other members visited the church and vicarage, where the 
incumbent, the Rev. A. G. Dodderidge, M.A., courteously 
showed them the plants of interest that flourish in his charm- 
ing garden. He then acted as cicerone to the fine modern 
church of St. Mary, rebuilt in 1871. Very few traces are left 
of the rath century building which preceded this. There is 
some beautiful stained glass of recent design, and the marble 
monument with bronze effigy of the first Viscount Ridley is 
truly magnificent and artistic. 


The number of persons visiting these attractive woods may 
account for the few birds seen. ‘Those noted were :— 


corn crake pied wagtail and young 
common wren dipper 

wood wren martin 

grey wagtail chaffinch 

swallow yellow hammer 


willow wren and nest 
The only butterflies reported were whites. 


The entomologists captured several species of ground 
beetles, spiders, gall-mites, gall-midges, centipedes and milli- 
pedes ; some of them quite rare. 


WALDRIDGE FELL, JUNE 23RD. 


This piece of original unreclaimed moorland, about a mile 
across, has great variety of surface, both as to elevation, soil 
and moisture. In its area are streams, pools, bogs and 
marshes that are rich in botanical specimens; in addition to 
which there are plants peculiar to the higher and drier parts of 
the ground. ‘There are also insects to be found that live only 
on such vegetation. On the steep sides of the two denes of 
the Cong Burn and the South Burn are found woodlands, some 
of spontaneous natural growth, others planted by the hand of 
man. The natural species include: alder, birch, sallows, 

juniper, hawthorn, rowan, crab. 
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In some of the bogs the smooth water-horsetail, Lguisetum 
limosum, grows profusely, and among it were patches of the 
white tassels of the broad-leaved cotton-grass. Several species 
of Carex were abundant, including C. panzculata, C. stellulata, 
C. pultcaris, C. panicea, C. leporina and C. remota. 


Portions of the bog were dominated by Carex goodenowit, 
others by Sczrpus palustris. In our brief exploration we 
observed Funcus sguarrosus, F. articulatus, Ff. effusus. Other 
bog-plants were— 


butterwort (abundant) marsh pennywort 
marsh arrow-grass valerian 

purple orchis marsh valerian 
marsh thistle bog stitchwort 
marsh lousewort | hemp agrimony 


marsh ragwort 


Elsewhere there were in flower: guelder rose, wild rasp, 
figwort, foxglove, bladder campion; and the spear-thistle was 
identified. The visit was just too late for the bloom of the 
bog-bean and the cuckoo-flower, but the first wild roses were 
seen. 


On some of the drier parts of the moor bracken dominated 
everything, and little or nothing could grow beneath it. In 
other places were seen patches of furze, of common heather, 
bilberry, crowberry, and odd plants of fine-leaved and cross- 
leaved heath. Interesting problems of such areas are afforded 
by the observation and consideration of plant associations, as 
regulated by the varying conditions of subsoil, moisture, 
exposure, etc. This aspect of Waldridge Fell has been treated 
amply by Mr. Harold Jeffreys, D.Sc., in the Sournal of 
Ecology for December, 1916. Among the grasses that have 
possession of different parts of the ground are waved hair- 
grass (Azra flexuosa), crested dog’s-tail (Cynosurus cristatus), 
mat-grass (Vardus stricta), brown bent-grass (Agrostis canina). 
To these may be added the purple moor- rass (Molinia 
cerulea) which flowers rather later. 
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Among the insects captured were the small heath butterfly 
(Coenonymphia pamphilus) and the silver-ground carpet 
(Melanippe montanata). ‘The cocoon of the drinker moth 
( Odonestis potatorta) was also found. This moth, once so wide- 
spread with us, is now confined to boggy ground (not 
necessarily heathland) and to coast sandhills. 


The following flower midge-galls were observed: Contarinta 
anthobia in hawthorn flowers; C. veburni and C. lontcerarum 
in guelder-rose flowers. There were also seen caterpillars of 
two kinds of moths on cotton grass. 


Among birds observed were— 


starling snipe 

missel thrush green plover 
willow wren thrush 
blackbird . | meadow pipit 


The species of plants recorded here are only a few of the 
many that occur on this interesting bit of moorland. Frequent 
visits will be found quite profitable. 


VALE OF DERWENT: SHOTLEY, SNEAP AND ALLANSFORD, 
JULY I4TH. 

At the Sneap the Derwent’s course is in a deep and wild 
wooded gorge, that serpentines in a most accentuated fashion. 
The “Sneap” itself is the long and narrow rocky bastion that 
projects on the north or Northumbrian side and causes one of 
these violent sweeps of the river. From various commanding 
points delightful views are obtained of this romantic valley 
and of the Derwent in its stony bed amid profuse foliage on 
either bank. Beyond, to the south, is the lovely ravine of 
the Hisehope Burn, and to the west stands the hamlet of 
Muggleswick, with considerable remains of a large manor- 
house built by a Prior of Durham in the thirteenth century. 


On the north bank of the river, much of the timber has been 
felled to supply the wants of collieries. ‘Vhe soil is of the 
poorest —sand or clay—mostly, dry, but marshy in places. 
Here find a habitat many plants of a northern type, that 


FIELD MEETINGS FOR IQ17 229 


survive where there is no cultivation and only a small popula- 
tion. Among them are Pyrola minor and P. media, Trientalts 
europaea (in seed), the oak fern, twayblade, butterfly orchis, 
frog-orchis, spotted orchis, melancholy thistle. 


The grasses were mostly in flower and very beautiful: of 
these the wavy-hair-grass densely covered many patches and 


was very conspicuous. 


Close to the Sneap, we enjoyed the friendly hospitality of 
the Crooked Oak farm, a name that recalls the time when an 
oak tree with a crook in its stem or branches had a special 
value to form the rib or the knee in the keel of one of our 
“wooden walls.” This Jacobean house, though not large, 
has been in its day the residence of persons of importance. 
Its finely moulded doorway in the style of that period is dated 
1684, and a somewhat similar stone chimney-piece, rather big 
for its place in the parlour, is dated 1717. In both stories 
there are stone-mullioned windows. Outside there were 
several bee-skeps, whose inhabitants were as busy as the 
proverb describes. All round, the hay harvest was progressing 
rapidly under the unusually good conditions: the quality was 
perfect, if the quantity was on the light side. Some was 
already in pike, other just being cut. 


Among the many botanical attractions cn the Sneap itself, 
there was a record crop of wild strawberries. _Bilberries, too, 
were ripe. Wild roses were at their best; the bushes had 
grown luxuriantly and every spray was covered with blossoms, 
which varied in colour from almost white to bright pink on 
different plants. Honeysuckle was also fine, and the cross- 
leaved heather. ‘The blue festoons of the tufted vetch were 


abundant in several places. 


In and near the marshy spots were found several species of 
Carex: panicea, pallescens, sylvatica, palustris, leporina, 
vesicaria, remota, flava; also Funcus articulatus, bufontus, 
effusus. In other localities were observed wood club-rush 
(Scirpus sylvaticus), great spearwort, meadow-sweet, adder’s- 
tongue, centaury, devil’s-bit-scabious, and the dark mullein 

D 
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( Verbascum nigrum) which is not plentiful in our district. Many 
other more usual plants were found which need not be 
enumerated here. Botanically this meeting was very successful, 
both as to the number of species and their comparitive rarity. 


By the kind permission of the owner, Sir Arthur E. 
Middleton of Belsay Castle, the party returned through the 
beautiful woods of Allansford. Here they saw forestry carried 
out on a modern scientific system. ‘There are coniferous 
plantations of various ages and species, the trees grown in 
close order so as to produce tall straight timber with little taper 
in the trunk, and without side branches and knots, Among 
the species are Scot’s pine, spruce, larch (western and 
Japanese), Douglas (Oregon and Colorado), a few Weymouth 
pines and others. All seem to be flourishing admirably, 
except that in places the larch are affected by the canker, a 
trouble for which there is yet no known specific. 


In a clearing on the haugh-land there was a splendid 
display of thousands of foxgloves, brilliant against the back- 
ground of brown stems and green foliage of the spruce. 
A delicate fringe of the path was here formed by the blue 
columbine, a plant rarely seen wild in the north, and the carpet 
was of purple and yellow wild pansy. 


Birds: Yhe period of song was past, but the following 
species were seen or heard: peewit, sandpiper, redstart, tree- 
pipit, willow-wren, blackcap, lesser redpole. swift, swallow, 
pied wagtail feeding its young. On a long farm building 
without spouts quite a large colony of house martins had 
built their nests under the eaves, and they were very busy 


feeding their young. 


Insects: Although no rarities were reported by the experts, 
species usually characteristic were found in abundance, includ- 
ing meadow-brown butterfly, common blue, small tortoise- 
shell, small heath, the chimney-sweeper, dragon-flies, etc. 
Myriads of the green tortrix moth ( Zortrix viridana) evidently 
just emerged from the pupa-state, were flying about over 
some oaks in the Sneap. ‘The caterpillar of this moth is very 
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destructive, completely destroying the foliage of oaks in 
early summer on the Sneap. Very conspicuous and lamentable 
were several cases of the entire defoliation of the bird-cherry 
or hackberry, by the gregarious caterpillars of the small ermine 
moth (Ayponomeuta evonymellus) that spin and live inside a 
veil-like web, well known to those interested in trees. 


An attractive find was a living specimen of the quite harm- 
less slow-worm. 


The last two Field Meetings were held in October and took 
the form of Fungus Forays. They had the advantage of the 
leadership of Professor M. C. Potter, M.A., Sc.D. 


AXWELL PaRK, OCTOBER 13TH. 


In these secluded woodlands a luxurious growth of many 
species of fungi was found. Some were photographed 27 sztz 
by the Professor. The great variety of size, form, colour 
and habit was specially noted, also the wholesomeness or the 
reverse of each species for food. Besides those growing in 
the open on the ground under beech, ash, oak or pine, or 
living on trunks of trees or dead logs, others were found 
flourishing in the greenhouses very vigorously, to the annoy- 
ance of the custodian. The head gardener kindly conducted 
the party through the various. hot-houses, flower garden, 
shrubberies, and lastly the kitchen garden for the benefit of 
allotment holders present. The few wild plants seen in flower 
included rayless chamomile, wood brome, tansy, yellow toad- 
flax, feverfew, groundsel, white deadnettle, autumnal hawk- 
weed. 


Among the fungi were :— 


Russula fellea 

Nectria cinnabarina 

Amanita riubescens (the blusher) 
Lepiota rachodes (parasol mushroom) 
Scleroderma vulgaris (vegetable tripe) 
Lactarius turpis (base toadstool) 
Collybia butyracea (butter collybia) 
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Nylaria hypoxylon 
Tricholoma personatum 
Boletus sp. 

Lypholoma sp. 

Coprinus sp. and many more. 


GIBSIDE PARK, 27TH OCTOBER. 


In spite of recent and continued tempestuous weather the 
autumn tints of foliage were very beautiful and varied. Mature 
beeches, chesnuts, etc., of noble growth were much admired. 
The hornbeam only appeared as a low-growing tree. A fine 
cedar of Lebanon displayed a big crop of staminate catkins 
standing erect on the upper surface of its branches. Acorns 
seemed plentiful in places, and the mossy-cupped acorns of 
the Turkey oaks were gathered. 


Among the fungi identified were :— 
Pesiza willkommai (the larch canker, in an early stage) 
Pholiota sguarrosa (the shaggy scaly-cap) 
Lthyphallus tmpudrcus (stinkhorn) 
Stropharia aeruginosa (verdigris toadstool) 
Stropharia semiglobata (half-sphere toadstool) 
Lactarius trivialis 
Flydnum repandum 
Stereum hirsutum 
Corticiune colceum 
AXylaria sp. 
Fomes sp. 


In moist places in the woods Carex pendula still stood up 
five feet high, handsome and graceful. By a pond, Lgussetum 
Telmateia was quite dominant. Lovwtcera xylosteum, the fly 


honeysuckle, was seen in fruit. 


A single species of moth, the winter moth (Che/matobia 
brumata) was abundant, sitting on the bark of trees, where it 
was almost invisible from its protective colouring. The 
squirrel, jay, jackdaw, blue-tit, robin and chaffinch were seen, 


and the hooded-crow was heard. 


There is much of interest in the Jacobean hall and the artistic 
erections in the park, each visible at the end of a long vista, 
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the great column :40 feet high, crowned with a statue of 
Victory, the banqueting hall, the beautiful chapel in a classic 
style that reminds one of Seaton Delaval Hall, and internally 
of some of Sir Christopher Wren’s London churches. 


On the whole, we had a successful, if limited, series of field 


meetings, and we should be encouraged to continue them. 


It is proper to record the help received both from Professor 
Potter and his two lady lecturers, Miss Cunnington and Miss 
Davy, as well as from our ex-President, Mr. Adamson, 


particularly in the fungus forays. 


It is desired to record here the appearance in large quantities 
of Goodyera repens in Dipton pine woods, collected July 30th, 
1917. It had been seen there by Mr. Randal B. Cooke in 
1916, and Mr. R. Adamson remembers seeing it in the same 
place a few years ago. It had not been recorded nearer than 
Scotland and Cumberland. 


Interesting habitats are being improved out of existence 
owing to war requirements. ‘Tinkler Fell and Birtley Black 
Fell are ploughed out, and 200 acres of timber is being cut at 
Waldridge Fell. 
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Professor George Alexander Louis Lebour, M.A., D.Sce., 
£.G.S., Murchison Medallist, Geological Society of London. 


By DD) Wooracor:, Disc. sh. Gas: 


The late Professor Lebour was born at St. Omer in 1847. 
His father was an artist of distinction from whom he inherited 
his essentially artistic temperament and the natural ease with 
which he drew illustrations and sections for his geological 
work and lectures. His mother was a highly cultured and 

.accomplished woman, who took a great interest in the 
intellectual development of her only son, entirely directing his 
early studies. 


Both his parents were French, but when Lebour was two 
years old they came to England and thus he grew up within 
the literary and artistic circle of the London of the middle 
part of last century. His interest in literature, art and music 
began early in life and continued with him throughout it. 
He seems, however, early to have shown in which direction 
his work was to lie, as when a boy he was quite exceptionally 
interested in natural objects, out of which developed that wide 
and profound knowledge of the subject he eventually made 
his profession. 


He studied at the Royal School of Mines, and during the 
years he was a student came under the influence of the master 
minds of Tyndall the physicist, Huxley the biologist, Ramsay 
the geologist, and other leading scientists of the day, of whose 
peculiarities he delighted to tell. 


In 1867 he received an appointment on the Geological 
Survey of England and Wales, and worked with Topley for 
some years in Northumberland. During these years he gained 
the foundations of a unique knowledge of north-east England, 
which, gradually developing, enabled him to write his book on 
the Geology of Northumberland and Durham. ‘This work is 
full of accurate and original observations, and is a mine of 


THE Late Pror, G. A. L. LEBour. 
(From a block kindly lent by the Editor of the Vasczlum,) 


THE LATE PROF. G. A. L. LEBOUR 235 


facts, so that however much ideas on geology may change, 
it must always remain a standard work on the strata of these 
two counties. It placed the geology of this area on a 
scientific basis, and paved the way for future knowledge. 


In 1870 he married Emily Nora, the daughter of Dr. 
Hodding, a London surgeon. He had known her from boy- 
hood, and she became a real helpmeet to him in his lifework. 


He resigned his post on the Geological Survey in 1873, 
entering into practice as a consulting geologist, and two 
years later was appointed Lecturer in Geological Surveying in 
the Durham College of Physical Science. On the death of 
Professor Page in 187g he was elected to the Chair of Geology 
when 32 years old. He held this appointment until his death, 
and no man took a keener interest in the development of this 
institution into the present Armstrong College than Professor 
Lebour. All who have been in any way connected with the 
College regret that his genial and kindly presence is no more. 


He had a philosophical grasp of the science of geology, 
and was a master of its broader principles, yet every new 
detail interested him. In his lectures he treated the subject 
from the historical standpoint, and as he had met in his early 
years some of the great pioneers of the science, his lectures 
were often illuminated by personal references to the workers 
who laid the foundations of the present-day views on the 


science. 


To listen to his lectures was always a pleasure. He had the 
power of giving simple, clear and accurate statements of the 
most complex branches of the subject, and of putting clearly 
before his students the underlying principles. Combined with 
this power was a perfect command of English and a charming 
method of delivery. He had also a true gift of humour. Not 
only had he a store of anecdotes which he could tell so as to 
bring out their full quality, but his humour was also original 
and spontaneous. He delighted in a good pun, and brightened 
life by the many-sidedness of his wit. 
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The breadth of his knowledge, his general culture, his sense 
of humour, his interest in everything that was at all new were 
the qualities that endeared him to his students. Everyone 
who came under his influence was impressed by the charm of 
his manner, his love of science, and his interest in their 
welfare. All who attempted research found in him a willing 
and interested helper and a sure guide, no matter in what 
branch of the science the work lay. His inspiring influence 
is seen in the large amount of original work that has been 


done in various parts of the world by his old students. 


Lebour was primarily a field geologist and had studied his 
subject in the field in many areas at home and abroad. He 
held that it was by direct appeal to nature that the secrets of 
the earth were to be gained. The lecture room and laboratory 
were to him necessary aids to the outside study of geology. 
He was at his best in the field, and all who studied the rocks 
under him along the Northumberland coast or at Appleby 
must remember with pleasure the days spent under his guid- 
ance. The charm of these excursions was largely due to the 
fact that he was a true student of nature himself, and thus 
field work was conducted in the spirit of research. 


Nothing which had any bearing on geology was alien to his 
mind. He delighted in curious natural and artificial illustra- 
tions of geological phenomena. He was always working at 
some branch of his subject, and it is to be regretted that much 
of his work was never published, but the breadth of his 
interest is shown in the numerous subjects on which he 
wrote. They include work on stratigraphy, paleontology, 
physical, structural and applied geology. His original 
scientific work was the result of accurate observation and 
thus will bear the test of time, while more theoretical work— 
although perhaps more striking in its day—will pass away 
and be absorbed in later views. 


The following are the more important results of his work :— 
(1) A geological map of Northumberland, which shows clearly 


the main outcrops of the strata of the two counties ; (2) A 
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geological handbook of Northumberland and Durham, a book 
full of original observations ; (3) A geology of Durham in the 
Victoria County History, which gives a complete summary of 
the geology of that county (1907); (4) The proof (with 
Topley) of the intrusive character of the Great Whin Sill; 
(5) The division of the Lower Carboniferous rocks of North- 
umberland, and the fixing of the limits of the Tuedian and 
Bernician series: subsequent investigation has shown that 
there is a line of unconformity between these two divisions at 
the point taken by Lebour as their line of demarcation ; (6) 
The proying (with Smythe) that two phenomena—a local un- 
conformity and thrust —were associated in the Coal Measures at 
Whitley ; (7) Numerous papers on the detailed stratigraphical, 
structural and paleontological features of the strata of North- 
umberland and Durham; (8) The determination (with Herschel 
and others) of the thermal conductivity of rocks, work which 
is recognised as of high value; {9) Several papers on foreign 
areas, and (10) Many papers on applied geology, including 
one on the distribution of goitre. 


He did much original work at Skye, of which he allowed 
the Geographical Survey to make full use, and much of the 
results of his work on coal was given toa friend. The geology 
of coal and of the coalfields of the world was perhaps the 
subject he knew most thoroughly, and one must regret that 
he never completed for publication a book on Coal and the 
Coalfields at which he worked for years. 


Besides this more original work he wrote many general 
papers, many reviews, edited and refereed many papers, 
assisted in editing the volumes of Borings and Sinkings in the 
Coalfield of Northumberland and Durham, and did much 
consulting work, writing many reports on technical geology. 


In 1904 the Geological Society of London awarded him the 
Murchison Medal in recognition of the importance of his 
contributions to a knowledge of the Carboniferous and other 
rocks in the North of England. ; 
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He took a keen interest throughout his life in the University 
of Durham Philosophical Society, of which he was one of the 
founders. This society has fostered research in the Northern 
University, and has published much work of high scientific 
value in geology and other subjects. 


He was always interested in Natural History Societies and 
in Field Clubs and often regretted that the amateur in geology 
was being largely displaced by the professional. He did all 
he could to foster the study of science for its own sake, and 
was always ready to help the least-experienced and humblest 
worker. One of his last papers—the Presidential Address to 
the Conference of Delegates of Corresponding Societies, 
British Association, 1916—was an appreciation of the work 
of Field Clubs and a plea for co-operation among Natural 
History Societies and Field Clubs in the investigation of 
certain geological problems. 


By the death of Professor Lebour the geological students of 
Armstrong College lose one who was a guide, philosopher and 
friend, and his colleagues on the staff miss a wise counsellor, 
who always gave a warm welcome to any of them that con- 
sulted him, placing his mature judgement and wide knowledge 
freely at their disposal. He was a true-hearted gentleman, 
and a real man of science in the highest sense. 
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Canon Alfred Merle Norman, M.A., D.C.L., F-R.S. 
By Pror. ALEX. MEEK, M.Sc. 


Canon Norman was born in 1831 in Somerset and died on 
October 20th, 1918, at the Red House, Berkhamsted, Herts, 
but the greater part of his life was spent in the county of 
Durham, He came to Durham in the year 1857, and left for 
Berkhamsted in 1898. It was during the earlier part of this 
period that he gathered his unique collections, the study of 
which brought his name into prominence as a_ leading 
authority on the Invertebrate Marine Fauna of the North 
Atlantic. 


A son of John Norman, D.L., of Iwood House, Somerset, 
he was educated at Winchester and Christ Church, Oxford. 
He was ordained in 1857, and was appointed to a curacy at 
Sedgefield in Durham. From Sedgefield he was transferred 
to Herrington, then to Newbottle near Fence Houses, and in 
1866 he was appointed to the living at Burnmoor, which he 
held until 1895. His failing health was the cause of his 
departure from Burnmoor, his life having been in imminent 
danger more than once. He was then transferred to 
Houghton-le-Spring, but during the few years of his residence 
there he was not in the position to undertake further serious 
work. He removed in 1898 to Berkhamsted, where after 
some years he had many attacks of paralysis, ultimately quite — 
disabling him, Even during these failing years at Houghton- 
le-Spring and at Berkhamsted he continued to give welcome 
help and advice to workers in different groups of Marine 
Zoology. 


While he was but a child he was introduced to field botany 
by his brother, the Hon. John Paxton Norman, who was 
Acting Chief Justice of Bengal until his death in 1871 at the 
hands of a fanatic. At Winchester he began collecting 
Lepidoptera, and when he went to Oxford he devoted his 
spare time to a study of the land and fresh-water Mollusca of 
the district, an account of which he published. Before he 
came to the North of England—in 1854-55—he acted as tutor 
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to the sons of the Earl of Glasgow at the ‘Garrison’, Muill- 
port, Cumbrae, and it was then that he began the systematic 
collection of marine life by dredging. The dredging 
expeditions commenced at this period, and the study and 
arrangement of the specimens occupied, almost without 
intermission, the greater part of his leisure time in after life, 
with results which are familiar to all naturalists here and 
abroad. 

Shortly after his appointment to the curacy at Sedgefield he 
was elected a member of the Tyneside Naturalists’ Field 
Club; his name appears in the list of members in 1858. He 
thus came into contact with the Hancocks, Alder, the Bradys, 
Bold, Atthey, Hodge, Howse, and so many others who, 
like himself, devoted their spare time to the study of the 
natural history of our northern counties. The Society had at 
the time attained a high degree of fame. The field and 
winter meetings were important and interesting gatherings of 
well-known naturalists, the work of whom was widely spread 
by the excellent papers which were published in the 
Transactions. 

As has been apparent he had already acquired an interest 
in botany, in insects and in mollusca, and had begun the 
study of marine life which in future years was to be so 
serviceable as widening and co-ordinating our knowledge of the 
life of the sea. His early papers and notes contributed to the 
Tyneside Naturalists’ Field Club Transactions illustrate the 
wide scope of his interests about the year 1860. They begin 
with an account of the species of Mysis, with the intention of 
bringing out the peculiarities of JZys7s spiritus - afterwards 
raised to the genus of Schistomysis—which he discovered at 
Castle Eden. This was followed by papers on rare marine 
Mollusca, and a rare Ophiuroid of our coast, besides papers 
on Volvox, the local species of Polygonum and the botany of 
the ballast hills of South Durham. 

At this period also, through grants from the British 
Association, dredging expeditions were organised at various 
regions around the British Islands, notably in the seas about 
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Shetland. In these he took a leading part, and was associated 
narticularly with J. Gwyn Jeffreys. The lists of the captures 
made at the dredging expeditions off the coasts of North- 
umberland and Durham and as far out as the Dogger Bank 
were published in the Transactions, several of the members of 
the Field Club taking part in the work. The Crustacea were 
reported on by Canon Norman. 


Dr. Norman was President of the Field Club in 1866 and 
again in 1881. His address in 1866 was devoted to a sketch 
of the history of the Field Club, but in 1881 he gave a 
survey of what was known of the Abysses of the Ocean. 
This is a noteworthy paper, for it is a clear statement of what 
was known then of the nature of the sea bottoms at great depths, 
and contains, in full, lists of the animals which had been 
proved to live at such depths, and a discussion of the 
relationships of these to the better known and richer fauna 
of moderate depths and the shore. 


He made many friends amongst the naturalists of the North 
of England, but a community of interests brought him 
especially into association with Professor G. S. Brady. The 
friendship, started in 1858 and continued to the end, was 
productive of many papers dealing with marine and fresh-water 
Micro-Crustacea, culminating in the monograph on the 
Marine and Fresh-water Ostracoda of Britain, published in 
1896 in the Transactions of the Royal Dublin Society, and in 
the publication, after many years, of the Catalogue of the 
Crustacea of Northumberland and Durham in the Transactions 
of the Natural History Society of Northumberland, etc., in 
tg09. Another noteworthy and exhaustive catalogue of the 
same kind—the Crustacea of Devon and Cornwall 


was 
published in 1906 with the collaboration of the Scottish 
naturalist Dr. Thomas Scott. 


His work brought him also into intimate friendship with 
the naturalists who during this period were attempting to get 
a knowledge of marine, and especially of-deep sea life, as Sir 
Wyville Thomson, Sir John Murray, M. and G. O. Sars and 
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A. Agassiz. He took part at the invitation of the French 
Government in the dredging expedition of the “ Travailleur” 
in the Bay of Biscay. 


The investigation of marine life by systematic dredging was 
his hobby, and even those who have not taken part in it will 
understand its fascination. His vacations were spent in this 
work at various places on the coasts of the British Isles and 
the Channel, and he also extended his researches on several 
occasions to Norway and Madeira. His knowledge of 
marine life acquired in this manner was astonishing, and he 
retained his authoritative interest in practically every group 
during his life. He was able to publish critical revisions of 
the species of many groups of the North Atlantic, the papers 
for the most part having been published in the “ Annals and 
Magazine of Natural History.” In all these groups he dis- 
covered and described new species and genera, and his 
systematic papers have resulted in indicating the general 
distribution of the Marine Invertebrates of the North Atlantic 
region. The way in which that knowledge was built up is 
well illustrated in the series of papers published on the results 
of his dredging in Trondhjem Fjord. His labours also 
resulted in the discovery of several species of especial import- 
ance. Of these only one need be specified, Rhabdopleura, 
which was found in Shetland seas and described by Allman as 
Rhabdopleura normant, The position of this creature remained 
doubtful until Cephalodiscus was brought to light by the 
Challenger expedition, when it was brought into relationship 
with that genus and Balanoglossus. 


During these years he amassed a vast collection of con- 
siderable value, including many type specimens which he or 
others had described, and species which for other reasons 
were interesting or important. This collection was presented 
several years ago to the British Museum. He also accumu- 
lated -a rich and complete library of books, papers and 
pamphlets relating to the subjects of his life work, and these 
were presented to the University of Cambridge. 
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Dr. Norman was never much interested in the grades of 
life above the Invertebrates, and cared little for the general 
problems of physiology, heredity, evolution and the like. He 
was content to end his work as he began it, in a careful and 
painstaking study .of specific characters and the inter- 
relationship of these in founding genera and families, with 
the result that the nation is richer by the acquisition of many 
important specimens and in the knowledge of the wealth of 
the Invertebrate Fauna around our islands. But, as has 
already been apparent his work has been the means of greatly 
enlarging our knowledge as to the distribution of the animals 
of the North Atlantic. He drew attention to the many 
examples from different groups which were found from 
Madeira and the Mediterranean to Norway, while others only 
reached as far as the Channel and our south and west 
coasts; and he pointed to many forms which had a wide 
range of depth. But the best testimony to his extensive 
knowledge is the fact that there is scarcely a naturalist of a 
younger generation who, in working at a marine group, has 
not asked for his advice and help. ‘They received the help 
and advice together with encouragement, and a manifestation 
of interest which showed how keenly he followed the labours 
of others even when his active participation in the work had 
come toanend. All who came in contact with him found 
him a genial, sincere, earnest, and good-hearted man, loveable 
and endearing. Professor Brady writes of him to me as “ our 
dear old friend Norman,” and this he was to many of us. 


I have written altogether in this notice of his work as a 
naturalist, but I may be allowed to add in conclusion, that in 
his work as a minister, especially at Burnmoor where he was 
Rector for nearly thirty years, his services were much 
appreciated, and he was highly esteemed by the pitfolk who 
constituted the greater part of his congregation. 
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The Genus Rosa, tts Hybridology and other Genetical 
Problems. 


By J. W. HesLtop Harrison, D.Sc. 


I, Introductory. 
II. Orthogenesis in Rosa 


III. Pollen conditions in the Rosze, with some consideration of other 
features in their Reproduction. 

Pollen Abortion in the Roses. 
Pollination in the Roses. 
Cleistogamy. 
Apogamy. 
Polyembryony. 

IV. The Phenhybrids of Rosa. 
History of recognised Rose Hybrids. 
Modern Conceptions regarding them. 
Their uneven Geographical Distribution. 
Their Powers of producing good Seed. 
Observations on the Hybrid Forms. 


V. List of Literature cited. 
I.—INTRODUCTORY. 
Species rosarum difficillime limitibus circumscribuntur et forsan 
natura vix eos posuit —Linnzeus, Species Plantarum. 


Species rosarum difficillime distinguuntur, difficilius determinantur ; 
mihi videtur naturam miscuisse plures vel lusu ex uno _plures 
formasse ; hine qui paucas vidit species facilius eas distinguit, quam 
qui plures examinavit.—Linn., Species Plantarum, 1753. 
Although written more than a hundred and fifty years ago, 
to most botanists, even of to-day, the above extracts from the 
Species Plantarum appear to be as true as Linnaeus imagined ; 
as a natural consequence, except to the specialist, the genus 
Rosa is more or less of a tabooed subject. 


_ Nor can this be wondered at when the novice beholds the 
bewildering array of forms, seemingly alike, masquerading 
under different names in the carefully labelled herbaria of the 
rhodologist, or even after he has attempted to name a casually 
collected rose by means of some flora. Both experiences are 
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disheartening, but to the enquiring mind readily understand- 
able. In the first place, so casually are rose specimens 
accumulated, and so effectually does the process of drying 
repress any but the most unreliable of characters, that forms, 
in reality most diverse, in the end look precisely alike ; for 
example, it is quite an easy matter to produce a form of Rosa 
corifolia so similar as a herbarium specimen to a member of 
the fomenfosa group that even to the trained eye they are 
almost indistinguishable. If then the original descriptions of 
species be based on such material, as they often enough were, 
how little can we expect such accounts to square with the 
roses as they grow in nature, and how futile, therefore, our 
endeavours to determine a plant by their aid. Even with an 
ordinary genus a dried specimen may prove troublesome 
enough although the obstacles to a correct determination are 
not insurmountable, and so would it be with Mosa were it not 
that its members—call them species, little species, elementary 
species, microgenes or what you will—are so excessively 
variable that another difficulty arises. In some cases no two 
bushes are exactly alike; by that very fact they practically 
invite the attention of some individual blessed (?) with the 
“mihi ”—or what Crepin used to call the ‘‘ bush-mania ”— 
who forthwith sees material for a possible new species. 
Obviously enough, the most hardened sinner would avoid the 
error of describing, as distinct, plants differing merely in some 
microscopic denticle on the back of the main leaf-serrations or 
in characters of similar value. Far from it, he selects his 
“specimens from a bush as remote from the nearest book 
description as possible and upon those erects his “new” 
species. Now in all of its many inconstant characters, the 
variation in osa follows the ordinary frequency distribution 
of a Quetelet curve, as a very simple test will demonstrate. 
Collect, for example, a quantity of terminal leaflets from 
various bushes of the &. /ufetiana group; measure their 
lengths, ignoring absolutely the fact that they are plucked 
from shrubs with large*, medium, or small leaves, and plot a 


* These are the actual words used in certain dichotomous tables to separate 
alleged species ! 


i 
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graph. The result is a variability curve of the most ordinary 
type. And wherever the character lends itself to such treat- 
ment, be it in the degree of biserration of the leaves, the 
length of the styles, the number of setz on the fruit, the 
number of glands per square millimetre on the underside of 
the leaves or in any other feature, the result would be the 
same. 


This being the case, it is clear that if a value representing 
the condition of any given bush in respect to the sum of its 
characters could be assigned to it, and such statistics be 
collected for a host of closely allied forms, then these figures, 
too, if plotted as a graph, would produce a normal curve of 
variation. The natural outcome of the failure to recognise 
this elementary fact in the description of new species on the 
plan outlined above is that, for the most part, rose species 
simply exist on paper and at best only apply to bushes lying 
at the limits of the variation curve proper to their group and 
at irregular points more or less remote from these; such 
descriptions, therefore, are worthless. 


To meet the circumstances of the case, the scientifically 
correct procedure ought to be, firstly, the collection and study 
of innumerable forms, then the selection for description of 
those falling at or near the crest of the Quetelet curve for 
their variability, followed, to do full justice, by a careful state- 
ment of the range and trend of variation as determined by 
careful study in the field, completed by details concerning 
the rose as it grows. Had this method been adopted, 
independently of one’s attitude toward the status of such 
forms, the number of so called species would have been 
enormously reduced. 


This brings us up sharply against the value to be attached 
to such forms; are they species or are they not? If not, 
what are they? 

Anyone studying the roses as living organisms, paying 
due attention to habit as well as structure, cannot fail to be 
impressed by the numbers of apparently distinct forms 
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separated by characters stable enough in themselves but 
nevertheless of relatively minor importance, each form being 
represented in any given station by crowds of individuals. 
Furthermore, even in stations vastly different in geological 
formation, there exist precisely the same types differing in the 
same way. For example, in two lanes in Mid-Durham on 
the Coal Measures a certain variety of what I call Rosa omissa 
occurs in hundreds. Thisis exceedingly closely allied to 2. mollis 
which grows alongside it. Twenty-five miles away on the 
Magnesian Limestone of the coast denes identical forms of 
both &. omtssa and R&R. mollis abound, and the same holds 
good of the Millstone Grit in Northumberland, thirty miles in 
the opposite direction. In addition to this locality-constancy 
both breed true to their special characteristics when due allow- 
ance is made for variation, in response to environment, within 
the limits of their particular range of tluctuating variation. So 
true to type and its own range of variation is each of these 
that knowing them only from these stations one could only 
regard them as genuine Linnaean species. If, however, one 
assembles with them numbers of similar forms from many 
stations, near as well as far, one is driven to confess that they 
merge* imperceptibly into each other as well as into many 
types of similar level, in this fashion forming a linked-up series 
of groups with the individual members of the same group 
substantially alike but each group separable from _ its 
neighbours by its own special character or characters. 


Having thus equipped ourselves, and having submitted the 
material to detailed examination, we realise at once that, 
whilst we possess chains of groups continuous within the 
limits of the chain, on the other hand each chain is definitely 
divided from the next in respect to characters with which 
the comparison which linked up the original groups into 

* It is well to emphasise here that, although, treated as above, all such 
forms would yield a Quetelet curve, they do not pass into one another at 
the minima of their respective curves ; they cannot by any possibility be 
represented as a connected series of such curves. They are liable to 


merge at any point and wa any or all of their characters. * 
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parallel chains is no longer possible. Here at length we are 
up against something so close to a species in the Linnaean 
sense of the word that the unprejudiced observer can only 
regard them as such, despite the fact that few rhodologists 
would look upon the chain as of lower value than a section or 
subsection, Comprising many species. 


Admitting the validity of ov conclusion, we find that our 
chain of collected forms assumes the familiar guise of the collec- 
tive species, whereas the members of that chain sink to their 

natural level of thesJordanian species or microgene as I prefer 

to call it. That the microgenes glide into one another depends 
in all probability, for the most part, on hybridity, as I shall 
demonstrate later. 


To avoid confusion I propose to call these chains section- 
species, and on that basis the number I am prepared to admit 
amongst the forms I have studied in a wild or half-wild con- | 
dition in the north amounts to eight. These are R. canna, 
R. Afzeliana*, R. rubiginosa, R. agrestis, R. mollis, R. 
tomentosa, R. pimpinellifolia, and R. ctnnamomea, each of which 
includes a fairly large number of microgenes, which, as they 
exist in nature, are far from coinciding with the multitude 
of alleged species set out with such lavish detail in the 
various rose floras. Further, for ease in reference and to 
harmonise my nomenclature as far as possible with that 
current amongst botanists, I shall designate these section- 
species by the sectional names Lucanine, A/zeliane, Rubigt- 
nose, Agrestes, Villoset, Tomentose, Pimpinellifolie, and 
Cinnamomee respectively. 

* The name Rosa Afzeliana (a reinstatement due to Almquist) is used 
to cover the two old collective species 2. glauca and R&R. coritfolia, the 
separation of which was ridiculous in view of the feebleness of the 
characters employed to differentiate them. ‘The old cortzfolia forms 
massed around var. Zinfoni are transferred to their natural allies the 
Rubiginose. Similarly 2. tomentella and its satellites are removed to the 


Avrestes, nthe same way, and for similar reasons, I have united the old 


collective groups 2. canina and R. dumetorum under KR. cantina, 


+ In the Vi//ose I include all the related mzo//7s and omissa forms. 
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Again, within these eight sections six, the Hucanine, the 
Afzeliane, the Rubiginose, the Agrestes, the Villose, and the 
Tomentose are so much nearer to each other than to the 
others that they will always be referred to, when all are 
intended, under the comprehensive supersectional name 
Canine. , 


Il-— ORTHOGENESIS IN ROSA. 


So confused are the usual conceptions of geneticists and 
palaeontologists (and indeed of all who are interested in the 
matter) concerning the subject of orthogenesis, that it 1s with 
considerable hesitation one approaches it at all. Under these 
circumstances, therefore, before proceeding to discuss it in 
connection with the genus fosa, it seems advisable to set 
forth the prevalent views on the subject as briefly as possible. 


The word itself simply implies evolution or development in 
a definite direction and was adopted by Eimer himself from 
Haacke’s ‘‘Gestaltung and Vererbung” to replace his own 
somewhat cumbersome phrase “ bestimmt gerichtete Entwick- 
lung” (= definitely directed evolution). Its more extensive 
use in genetics and allied subjects proceeds from this action of 
Eimer’s. 


Unfortunately, during the past twenty years, instead of 
remaining fixed, the meaning attached to the term has 
diverged along two distinct lines and so produced con- 
siderable uncertainty as to the exact import of the word. In 
its simplest interpretation, and that nearest the root meaning, 
it conveys to one’s mind nothing more and nothing less than 
that certain observations have been made and that these are 
in harmony with the law of orthogenesis. In other words, the 
trend of evolution in certain groups of organisms is along 
definite lines. This appears to me to represent very nearly 
the value Eimer himself intended to assign to the term, and is 
the sense in which all palaeontologists and many zoologists — 
(like Towers in discussing colour and pattern variation in 
Leptinotarsa, Whitman in describing his pigeons, and myself 
in treating the Lepidoptera) have understood it. 
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As may be readily perceived, in this original and restricted 
sense no explanation was or is advanced as to the cause of 
the phenomenon, although, of course, speculations as to what 
were the agents responsible for its existence were absolutely 
inevitable. From such theorising arose the transferred 
meaning of the word, in which it is employed, not as just 
explained to include only observed facts, but to cover the theory 
or theories evolved to account for those facts. The latter 
usage of the word is followed by Lull in his book on ‘Organic 


b} 


Evolution” in which he asserts that ‘‘ Orthogenesis is a theory 
that variations, and hence evolutionary changes, occur along 
definite lines impelled by laws of which we know not the 
origin.” Evidently, too, it is in this sense that Morgan looks 
on the word ; otherwise he would not have described ortho- 


genesis as being little more than a ‘‘ mystic sentiment.” 


Such, then, are the differences in interpretation existing in 
the works of present-day writers, but they are in nowise 
attributable to Eimer. He very carefully distinguished 
between his actual illustrations drawn from a wide field in the 
Lepidoptera to explain the principle, and the original causes 
thereof. Briefly, without appealing to the inner driving force 
or principle of Morgan, or the “urge”, wzs-a-tergo, “kick” or 
“vital force” quoted by the same author as synonyms of 
orthogenisis, Eimer announced that “Die Ursachen der 
bestimmt gerichteten Entwicklung legen nach meiner 
Auffassung in der Wirkung dusserer Einfliisse—Klima, 
Nahrung—auf die gegebene Konstitution des Organismus.”* 
By this dictum Eimer, without equivocation, commits himself 
to a belief in the inheritance of acquired characters. Although 
I made no definite pronouncement it will easily be deduced 
from my work on the Geometrid genus Oporadbia that I was 
driven to similar views to account for various facts concerning 
lepidopterous larve. 


* «The causes of orthogenesis, according to my notion, lie in the action of 
external influences, suchas climate and food, on the given constitution of 


the organism.” 
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In the present paper, with but the barest indications of 
possible causes, I intend to demonstrate as fully as possible 
that the development of section-species, microgenes and 
varieties in the genus Rosa, and more especially in the 
supersection Caine, proceeds on orthogenetic lines even if of 
a rather peculiar type; in doing so I believe that I shall be 
giving the first illustration of the law derived from the 
phanerogams. However, despite the emphasis on_ the 
Canine, it must not be supposed that the action of the 
principle is confined to them; on the contrary the Pimpinelli- 
folie and Cinnamomee exhibit the same phenomenon. ‘Thus, 
as far as possible these latter groups must be dealt with, but 
owing to the circumstance that they are at best stranded and 
possibly more primitive groups, badly represented in the 
North of England and greatly diminished in species through- 
out the range of fosa, very little material remains for study ; 
whatever has survived the vicissitudes of the past falls exactly 
in line with the Cazzne. 


My attention was first drawn to the subject some years ago 
by the occurrence of a green-leafed form of Rosa corifolia* on 
the railway banksides near Billingham, South Durham, which 
ran down to the microgene /rufeforum. In spite of its 
proving on examination to possess all of the characters proper 
to the aggregate FR. corifolia, as | then termed the hairy- 
leafed members of the A/fze/zane@, 1 could not help being 
struck by its extraordinary resemblance to that segregate of 
the Zomentose which I take to be R&R. fomentosa, Smith. In 
consequence, influenced by its ambiguous appearance which 
had caused me at first sight to look upon it without question 
merely as 2. fomentosa, 1 refrained from including it in my 
‘“Wild Roses of Durham” but laid it aside for future study. 
The same season I made a direct comparison between it and 

* Tt must not be forgotten that I regard the glabrous 2. glauca + the 
hairy 2. cortifolia as forming the section species 2. Afzeliana. However, 
in naming microgenes, to remove misunderstandings in the minds of English 


readers, the nomenclature of Wolley-Dod’s list is employed throughout 
this paper. 
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fresh specimens of undoubted 2. fomentosa gathered at 
Lamesley, North Durham, when I was amazed to discover 
that practically in every character, leaf shape, serration and 
colour, flower colour, size and shape of fruit, colour of 
bark, .and finally, habit of growth the two coincided ; whatever 
differences were perceptible lay in the technical characters 
employed to differentiate the section-species A/fgeliane 
(= cortifolia + glauca) from the Zomentose. Subsequent 
investigations revealed that this microgene of the Afzeliane 
abounded throughout the coast denes of Durham, in the 
hedges along the bridle path between Greatham and Cowpen, 
and in North Yorks., and further that its latitude of variation 
was much less than is common to most rose microgenes. The 
next development occurred in late August of the same year 
when a very similar clump of bushes was examined close to 
Greatham village; these bore fruit just changing colour and 
were therefore determined without consideration as Rosa 
frutetorum. Imagine my dismay when, on making de- 
tailed examination at home, I had to confess that the plant 
appertained to #. glauca. ‘Vhe tale did not end here. In the 
following year, working in Hawthorn Dene (another of the 
beautiful Durham coast ravines), I found a fourth rose, once 
more referable to A. g/auca, but in this case distinguished 
from the form just described and the similar 2. fruteforum and 
k. tomentosa by its very conspicuous blue green, pruinose 
leaves. Later, in the same expedition, I collected a 
Le. coriifolia variety of precisely the same type with leaves 
covered with a waxy bloom, as well as a Rosa mollis very 
close indeed to it. Next day I brought all these alongside 
R. frutetorum and R. tomentosa from Lamesley. In the 
features referred to as linking A. frwfetorum and R. tomentosa 
together, save in the one point of leaf colour (and of course 
in their special section characters), the agreement was com- 
plete. 


Yo get parallel Eucanine forms proved far from difficult, for 
of the bushes growing along a disused waggon-way at 


Harraton, North Durham, more than so per cent. of the total, 
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and at least go per cent. of the “ucanine, belonged to a micro- 
gene A. flexibilis simulating the green &. glauca discussed 
previously, whilst a much smaller number were of the related 
blue-green glabrous and blue-green hairy types. Thus, to all 
intents and purposes, I had traced the passage of microgenes 
of like type to the frwteforwm through all the section-species 
except the Rwbiginose and Agrestes. With the former section 
I have never made the link, simply because it is only a 
denizen in our counties, whilst with the latter the connection 
came later when I recognised that the microgenes regarded as 
glandular Eucanine were actually Agrestes. Rosa vinacea 
then fell into its natural place as an Agvesfes representative 
of the frutetorum—tomentosa—flextbilis alliance to which I 
apply the name “ species-type.”* 


By similar stages other linked species-types were discerned, 
although not every one was recognised in all the sections. 
For instance, whilst fhe /tefiana—dumetorum fraternity had 
yielded all four possible combinations in the Luwcanine and 
Afzeliane, only certain Tomentose provisionally named by me 
LR. pseudo-cuspidata went with them—and so with others. 


In all I determined seventeen definite species-types 
occurring in three or more groups, with a less number repre- 
sented in two only, all of the section-species being involved 
except the Awbzginose. ‘The members of that section, for 
reasons already stated, could not with certainty be attached 
‘to any forms occurring locally. Recently, however, I have 
received a number of Norwegian roses from Traaen which 
included a glauca form determined by him as Rosa Traaent 
Almquist. To this the Awvdzgzmosa form R. Lintonit, which is 
common hereabouts, and the Eucanine &. sylvwlarum present 

* A species-type may be defined as the model of a group of microgenes 


-of similar facies, with representatives, in each section, possessing the 


characters proper to that section added to those peculiar to the species- 
type. 
+ This is, of course, the glandular 2. cortifolia var. Lintont of British 


authors. 
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a close resemblance. Even then I was sceptical as to the 
Rubiginose showing to the full the capabilities of the other 
sections, so much was | influenced by the uniformity of the 
full green &. rubiginosa growing sporadically in a_ sub- 
spontaneous way in our hedges. I simply couldn’t imagine 
its yielding glaucous leaved varieties. This last stumbling 
block was likewise removed by Traaen. ‘Thanks to him, I 
now have a splendid series both of the glabrous and of the 
hairy pruinose Losa glauci-rubiginosa and R. supra-rubiginosa, 
whence we see that &. rwbiginosa can also produce all four 
minor forms described below. 


In this fashion the facts which were destined to give rise 
to, and then impress, the idea that species formation in the 
Rose was on an orthogenetic foundation were accumulated.* 
We are now in a position to expand and systematise the 
notion. 

Whatever the common ancestor of the Canine was, it 
appears, if one judges from its geographical distribution, to 
have separated early into three divisions, each of which in 
turn gave rise to two allied sections, the pairs being Afzelianea- 
Eucanine, Rubiginose-Agrestes, Villose-Tomentose. And 
the remarkable thing about these pairs is that, in every 
instance, the second members of the pairs bear the same 
relation to the first, the Awcanine differing from the Afgeliane 
as the Rubirginose differ from the Agrestes and the Villose 
from the Zomentose. In each case the first section of any 
particular pair possesses a broad, flattish, hemispherical woolly 
head of stigmas almost sessile on and obliterating the disk 
(text fig. 1, b), whilst the second displays less hairy and, often 
enough, glabrous styles, more or less protruding from the disk, 
thus leaving it clear and distinct (text fig. 1, a); similarly in 
the first section-species the sepals are more or less erect 
- and subpersistent (figs. 1, 5, pl. xvi; figs. 7, 8, pl. xvii; fig. 
10, pl. xvill; fig. 33, pl. xx; and pl. viii B.), whilst in the 

* Prior to any serious study of the material I had often been at a loss 


as to how to treat the blue-green /u/efiana and dumetorum forms running 


down to the same name as their green relatives. 
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Yext-fig. 1. a. R. flexibilis (ELucanine ). 

b. R. Reutert (Afzeliane ). 

Yo show difference in stigma heads. 
second they are reflexed (rarely spreading) and deciduous 
(isso ous ep). Xvi) figs 14) 15) TO; 17, pl. xix; ig. 
SOM EXe eS. 20827. Pl xxi), falling betore the, fruit 
ripens. Finally, the first section of any given pair ripens 
its fruit markedly in advance of the second. It will thus 
be apparent that one section-species of each pair of the 
Canine is fitted for self pollination and northern* latitudes, 
and the second for insect pollination and more southern 
climes, thereby indicating that the parallel evolution of the 
allied pairs from the primitive Cavzn@ ancestor was possibly a 
response to environmental factors. In this parallel move- 
ment we discern the first hint of the workings of the unfolding 

principle of Eimer’s. 


But progress did not end here ; in these groups (as in others 
not studied by me) in Asia, America and Europe, a gradual 
advance has océurred with the evolution of a multitude of 
species-types, each species-type marking a definite halting 
point in the onward march. Once again, as these stages 
reveal themselves, we are bound to admit that throughout the 
sections there is complete agreement, for each species-type is 
common to all; a further unfolding of the latent powers of the 
sections has manifested itself. Again the evolutionary 
principle followed is strictly orthogenetic in its action. 


Next, in each section-species, every species-type breaks into 
two microgenes, in one of which the foliage is of a full green 


* And in more southern stations for mountainous habitats, as Gelmi so 
clearly explains in the case of Rosa glauca in the Trentino. 
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colour, and in the other of a glaucous hue due to its secretion 
of a waxy bloom. Finally, each of these two forms in its turn 
yields two varieties, one with the leaves glabrous and the other 
with them more or less hairy. Only one explanation of all 
these marvellous coincidences appears at all feasible, and that 
is, that in the derivation of the sections from their hypothetical 
common ancestor, in the segregation of the section-species 
into species-types, in the break of the species-type into micro- 
genes, and in the splitting of the microgenes into varieties, we 
have a wonderful exposition of evolution on definite lines or, 
in other words, of orthogenesis. 


As is obvious, no attempt has been made to trace the 
phylogenetical connection of the various  species-types, 
although that would entail no great labour. One could com- 
mence with the neutral type of leaflet exemplified by 
R. Traaeni and from it trace by degrees in direct lines every 
form of leaflet from narrow to broad, from uniserrate to 
multiserrate, from forms with connivent teeth to those with 
divergent, and so on with every possible combination, just as 
Eimer followed up the wing patterns in the Lepidoptera. To 
do so, in the absence of exact evidence as to the true arrange- 
ment or even the correct starting point, would be unprofitable, 
for it would simply produce a scheme a fit target for gibes of 
the same nature as assail the paleontologist when he arranges 
his fossil reptilia and amphibia in orthogenetic series. He is 
always accused of making his arrangement to suit himself, 
irrespective of the time of appearance on the earth’s surface 
of the creatures with which he deals. My omission cannot 
affect in the slightest the genuine orthogenetic course of 
evolution visible in Rosa, any more than a failure to indicate 
the order of the figures in the ‘“cat’s cradle” would prove 
that they had not been evolved in a definite order. 


Independently of my researches, Almquist, another worker 
in the same field, travelling by the reverse route to mine, 
arrived at precisely the same conclusions, but as far as 


classification is concerned, far outdistanced me. Commencing 
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by observing the break of the glaucous and the green micro- 
genes of certain Afse/iane into their smooth and hairy forms, 
he followed its occurrence throughout that group, and in the 
end proved its universality in the rose sections. With the 
huge mass of material at his command, and attacking the 
matter purely from the standpoint of the systematist, he proved 
that there were 31 species-types and fully characterised them, 
utilising, in addition to the features employed by me, the 
forms and relationships of the leaflets on the flowering sprigs 
as the basis of his scheme. On this foundation he constructed 
a tabular synopsis of the sections, species-types, microgenes 
and varieties ; but in this many blank spaces exist. 


All of this he carried out without the slightest inkling of its 
genetic import ; nevertheless his table can be used as a kind 
of Mendeléeff’s Periodic Classification to predict the existence 
of roses as yet undiscovered. Prior to this, however, on the 
evidence of my own work, I had outlined and lectured on a 
similar scheme evolved, after prolonged study, from my seven- 
teen or more species-types. Moreover, I had employed my own 
arrangement with conspicuous success to predict the occurrence 
of a great number of forms (chiefly Agvestes) allied to 
Rosa blondaeana and R. sclerophylia which | afterwards dis- 
covered in South Durham and North Yorks where that group 
abounds. 


The similarity of the tables developed by both Almquist 
and myself to that drawn up by Mendeleéeff to illustrate the 
Periodic Law in classifying the chemical elements cannot be 
too strongly emphasised. Almost to the most minute detail 
they agree ; we have the vertical groups of the chemist agreeing 
with my section-species, the horizontal series or periods with 
our species-types. Furthermore, if we allow for the division 
of the six members of the Canzm@ into three pairs of more 
nearly related section-species, we have an immediate parallel 
to the divergence of the groups in Mendeléeff’s table into two 
subgroups. For instance, the relationship between the 
Lucanine and Afzeliane is much the same as that between 


258 DR. J. W. HESLOP HARRISON ON 


the Lithium-Sodium-Potassium subgroup and the Copper- 
Silver-Gold subgroup. Again, the Semivillosan R. faroensis 
and &. ortentalss, with R. pimpinellifolia, suggest in a striking 
way the transitional elements in the chemist’s group eight. 
Lastly, it would not be a surprising thing should it turn out 
in the end that the parallel nature of the two tables is founded 
on chemical differences of the same type. 


Thus Almquist working as a systematist, and I as a 
geneticist, arrived at essentially the same conclusions and 
announced them at practically the same period. 


To fit the Czwnamomee into the general arrangement was 
not difficult, for the only two forms of that section known to 
me form by far the most beautiful and clearest illustration of 
the differences between the clear green and glaucous micro- 
genes I have examined. Rosa pimpinellifolia (figs. 18, 19, pl. xix) 
on the other hand, completely defeated my efforts. After cyto- 
logical examination, which determined that the Canine were 
endowed with a chromosome complement of 28 (haploid 
numbers) and the P7mpznellifolie with +4, I vegarded these 
discrepancies as the cause of the unconformability. However, 
the acumen of Almquist in devising his table had not been 
lacking here. He points out that the leaflets on its flowering 
shoots have in. no case advanced beyond the stage of the 
lower leaves of &. Zraaent. Any. comparison of its leaf 
characters with those of other roses can only be with those of 
such lower leaves. If we recognise this, then it agrees with 
the non-committal and primitive Zraaenz leaflet referred 
to previously as a possible point of derivation of all leaf 
forms. 


Further, he adds the interesting remark that its stem with 
its closely set prickles stops short at the second year’s stage of 
other roses. In both of these points, leaflets and armature, 
Rk. pimpinellifolia reveals itself as a juvenile species such as is 
seen elsewhere in the genus Clematis. Another very import- 
ant fact also emerges; although &. pimpinellifolia is the only 
rose known from Iceland, and although the Icelandic form is 
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indistinguishable from our Durham and Northern Scottish 
forms as I have satisfied myself by direct comparison, in the 
Faroe Islands* it is replaced by a very curious variety 
approaching the Villose. This plant Almquist terms a 
half-Villosan and regards as a mutant of 2. pimpinellifolia in 
that direction. Very likely in that view he is correct. In my 
mind, however, we are encountering a further step from the 
“juvenile” species A. pimpinellifolia to the adult R. mollis. 
Nevertheless, let me hasten to explain, this does not exclude 
the possibility of mutation in any way. 


In the ontogeny of 2. mollis it cannot be denied that the 
species evolves from its seedling stage to its final condition in 
a determinate direction. 7. pimpinellifoliaand R. faroensts (as 
well as &. orientalis), as has been pointed out, represent 
halts in this ontogeny, so that their phylogeny recapitulates 
the ontogeny of the Canzv@. Hence, along vastly different lines, 
these microgenes conform to the usual orthogenetic develop- 
ment of the species within the genus. 


Only one point remains and this portion of my work is 
finished ; it must not be overlooked that in the species-types 
common to the sections, we may be dealing with similar 
segregates rendered possible by crosses made ages ago 
between forms carrying the same sets of coupled unit 
characters. 


Mt HOLLEN CONDITIONS IN Wake ROSA WITH 
SOME CONSIDERATION OF OTHER FEATURES 
IN THEIR REPRODUCTION. 


Pollen Abortion in the Roses. 


As I have just observed in the previous portion of this paper, 
the persistence of species-types common to all the sections 
may arise through segregation from previous crosses—a con- 
tingency demanding, amongst other considerations, special 
investigations as to possible hybridity. The first of these to 


* Rostrup in his Flora of the Faroes was completely baffled by this 
form ; instead of naming it he simply says ‘‘ perhaps canzna”’! 
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be set in motion were those attacking the matter from a 
cytological standpoint followed by an examination of the 
pollen conditions in the genus. Only the latter research will 
be discussed here in view of the enormous amount of material 
which has accumulated as a result of the earlier enquiry. 


Very early indeed in the study of plant hybrids was their 
sterility observed, and determined in general to depend on 
their badly developed pollen. With the recognition of this 
fact, naturally enough, imperfect pollen was soon regarded as 
an adequate test of hybridity, as Dutrochet insisted in 1832. 
Moreover, Gaertner elaborated the point a little later, and 
stated it in terms differing but slightly from those current to- 
day. ‘To test the reasonableness of these opinions is far from 
difficult. If one takes pollen from known natural hybrids 
like those between Lzvaria repens and L. vulgaris (=L. sepium), 
between Awdus tdaeus and FR. caesius, between Rosa mollis and 
R. pimpinellifolia, between. Primula officinalis and P. acaults, 
and examines it microscopically, a huge proportion, if not the 
whole of the grains, is found to be malformed or shrivelled, 
and thus shows a conspicuous lack of cytoplasmic contents. 
Not five minutes ago I plucked a wild hybrid between the two 
Primulas and was astounded to find that quite go per cent. of 
its pollen was in this state —an extraordinary fact when one 
realises the usual conception of the relationship between the 
parents and one’s easy assumption that, if any hybrid is com- 
pletely fertile, this one is. 


With these facts as a basis the contents of the pollen sacs 
of certain rose microgenes were critically examined, when 
they, too, showed in most cases the same type of pollen 
abortion, although the proportion of sound grains varied with 
the form. One of the worst offenders in this respect appears 
to be Rosa mollis var. caerulea (text fig. 2, c); a little better 
behaviour is displayed by Rosa flexibilis (text fig. 2, b) and so 
on until we reach Rosa rugosa (text fig. 2, a) when practically 


every grain is perfect, 
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Text-fig. 2. a. Pollen of Rosa rugosa * 300. 
b. Pollen of R. flexibilis x 250. 
Pollen of A. mollis var. caerulea X 250. 


These, and other observations, by the close analogy they 
bear to the circumstances ascertained to hold with recognised 
hybrids, urge one strongly to the view that similarity in pollen 
condition is correlated with similarity in genetical constitution. 
In other words, the conclusion becomes irresistible that the 
bulk of so-called rose species are hybrids likewise. The sole 
difference lies in the fact that in the known hybrids’ their 
condition is patent and betrayed by every point in their 
structure, whereas in most of the roses, owing to the closeness 
of the parent forms, the hybridity is latent. Thus it can only 
be manifested during that delicately balanced test of parental 
equality gametogenesis, when the lack of homology in the 
parental chromosomes ends in the result just described, ze., 
pollen abortion. 


Although only a few rose microgenes were submitted to 
cytological examination, in a much greater number the pollen 
was critically examined and the proportion of good grains 
determined ; what were the results the appended table 
discloses. 
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From this table the astounding position emerges that, of 36 
of our wild and subspontaneous roses and two garden hybrids 
produced from them, only four possess perfect pollen, three 
approach these, whilst no less than 75 per cent. have more 
than half of their microspores imperfect, and _ still more 
significantly, some 4o per cent. of the whole can only display 
at best less than ro per cent. of well-formed pollen capable of 
bringing about fertilisation. Lastly, seven forms, two certainly 
hybrids, produced practically no good pollen. And matters 
are much worse than the table suggests, for whilst only a 
comparatively small number of the microgenes showing 
aborted pollen were examined quantitatively, and therefore 
tabulated, a// of those with above 50 percent. good grains are 
included. 


Whence, if pollen conditions may be invoked as a criterion 
of hybridity, it appears certain that almost all of our wild 
roses are latent hybrids, fosa pimpinellifolia, R. mollis, 
R. omissa and R. senticosa being more or less honourable 
exceptions amongst the genuine natives, and 2. cimmamomea 
and &. rugosa amongst the introduced and half-wild forms. 


At the lower end of the scale the most noteworthy feature 
lies in the preponderance of the Afze/zane in the worst class, 
in the massing of the Awdzg7nose@ in their neighbourhood, and 
the presence of the Vi//osa form caerulea in the same category. 
In all of these cases the matter is complicated by the 
occurrence of facultative apomixis. Despite this, as with all 
other microgenes, it appears almost certain that the pollen 
sterility is the outcome of latent hybridity, and the apomixis, 
therefore, a secondary effect of the same. Any discussion on 
this point will be reserved until the latter phenomenon comes 
up for treatment. 


But if so many of our roses are thus contaminated, and 
Rosa pimpinellifolia, R. mollis, R. omissa, R. senticosa, of the real 
natives, and #&. rugosa and R. cinnamomea of the others, have 
to a very great extent escaped, there must be some reason for 
their favoured position. Let us carefully consider each of these 
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and its habits, to extract, if possible, any clue to their com- 
parative immunity. Amongst them four sections are repre- 
sented, 2. pimpinellifolia belonging to the Pimptnellifolia, 
RR. mollis and FR. omissa to the Villose, R. senticosa to the 
Liucanine, and R. rugosa and KR. cinnamomea to the Cinna- 
momee. 


Rosa pimpinellifolia is the sole representative of its group 
within our islands; whatever variability it displays is slight, 
and no forms attaining the rank of a microgene exist. Again, 
its flowering period ‘is manifestly earlier than its congeners’ ; 
furthermore, it prefers stations abhorred by its relatives, wind- 
swept moors, mountain scars, coast ravines, cliffs and sandhills 
being its chosen habitats. Hence, geographically, and in 
habit, 2. pimpinellifolia is powerfully secluded from extra- 
specific influences, so that almost inevitably its purity is 
ensured to a very considerable extent. However, its seclusion 
is not perfect; in many northern localities it encounters 
LR. mollis and R. omissa, not only geographically, but also in 
season; more rarely it meets with the Lucanine and 
Afzeliane. Hybridity with all of these is not excluded, but so 
remote are its affinities from them that almost uniformly its 
hybrids are patent and non-fertile; they cannot perpetuate 
their kind, and do not form a significant factor in our rose 
flora. Their rarity is even more pronounced in Central 
Europe where A. pimpinellifolia rarely collides with possible 


partners. 


Rk. mollis and R. omissa are similarly isolated. Northern 
in range, and early in flower, their purity is, in general, main- 
tained butis farfrom being absolute. They canintercross to some 
extent, but only slightly, with the Zwcanine@ and other groups, 
so that the Viddose, in the main, produce perfect pollen. Still, 
forms like &. caerulea, undeniably a member of the Villose, 
do crop up and hint by outward characters, as well as in their 
pollen, at their development from previous crossing. 


Rosa senticosa, however, proves more difficult of solution. A 
ty pical Eucanine, it grows in the same districts and flowers 
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with its relatives; it may, therefore, cross freely with them. 
Nevertheless, one feature shuts it off from them. Its 
curiously lower habit of growth renders it an unfit subject for 
the hedges and thickets in which its nearest relatives revel; it 
delights in forming a low scrub of compact little bushes in 
deserted localities. Pollination, then, if the microgene is at 
all prone to allogamy, will most likely take place through the 
agency of low-flying insects which, only in rare instances, will 
haye visited other Lucanine, Afseliane and the like ; there- 
fore contamination, although not prevented, is at a minimum. 


Rosa cinnamomea and FR. rugosa need not detain us long. 
Both are forms isolated geographically and _ otherwise, | 
R. cinnamomea being Arctic and Alpine and possessing no 
closely allied relatives, and /#. rwgosa being a native of Japan. 
Seclusion even more powerful than with &. pimpinellifolra is 
at work to prevent their crossing with other forms, and thus 
their condition harmonises with that of that species. 


If our explanation of the superior genetic purity of these 
forms, as deduced from the state of their pollen, is warranted, 
a necessary corollary immediately arises. | Monotypical 
genera and species completely secluded by any circumstance 
whatever from outside influence should invariably produce 
perfectly formed pollen grains. ‘To test this I have prepared 
and examined pollen of wild Narcissus pseudo-narcissus (from 
an isolated colony growing on the heather in Farndale, North 
Yorks, far away from any cultivated form), Pyrus Aucuparia 
(likewise from the moors) Primula farinosa, Trientalis europaea, 
Ulex europaeus and Parnassia palustris, all far removed from 
the disturbing influences of allied species. In every case the 
microspores were absolutely perfect. 


The circumstances attending Pyrus Aucuparia are particu- 
larly interesting. In Europe it is an isolated species, but in 
Canada it has several related representatives lke Pyrus 
americana and P. sambucifolva, and in these the pollen is far 
from normal. 
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In addition, it this holds good, the converse ought to be 
true: wherever any genus is represented in a given locality 
by many related species their pollen, by its variable size and 
cytoplasmic content, should suggest hybridity. Such is indeed 
the case as has been demonstrated by Jeffery for the 
Onagracee, Hoar for the Rwvbz, Standish for the Crataegt and 
Cole for certain cultivated Rose in America. Ofthese I have 
made an independent examination of Lzlobium (a notorious 
hybridiser in the Onagracee) and of the Durham zd, and 
my results agree exactly with the accounts given by these 
workers. 


Thirdly, a totally distinct consideration of the genus fosa 
tends to confirm the same view. If roses of such remote 
affinities as Rosa pimpinellifolia and R. lutetiana, Rosa rugosa 
(from Japan) and 2. folzolosa (from Texas) can be successfully 
crossed ; if such complexes as the Gottfried Keller briar com- 
posed of { H. P. (Pierre Notting x Tea Madame Berard) 
x Persian Yellow } x (Madame Berard x Persian Yellow) 
can be built up; if this latter can then be crossed with satis- 
factory results with the H. P. Cnarles Lefebre, what possible 
obstacle can there be to intersectional crossing between the 
Afzeliane, LEucanine, Tomentose, Villose, etc., or inter- 
microgenic crossings between the various members of any one 
of these sections? ‘The failure to hybridise is unthinkable. 
Its occurrence is simply masked by the close relationship of 
the parents and the fertility of the offspring. Only rarely 
would it be detected otherwise than by the state of the pollen. 
However, I have performed this feat once myself in the case 
of a cross described later between &. dutetiana and R. Lintont 
where the hybrid, which ran down in the books to the 
dumetorum form aciwulata, grew sandwiched between what 

careful study in the field proved to be its parents. 


Another hybrid, &. mollis x R. canina forma, involving the 
Eucanine and Villose, was brought to my notice by ‘Traaen ; 
this he collected under circumstances much the same at 
Brevik in Norway. 
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Finally, to prove experimentally that crossing between 
various members of the supersection Caziue was possible, I 
transplanted several microgenes to the garden where they 
flourished and blossomed freely. After castrating several of 
their flowers, I cross-pollinated them and enclosed them in 
strong paper bags. Fertile seeds were obtained in nearly all 
cases, and their numbers and possible parentages are set out 
in the table on the next page. 


The seeds thus recorded have been planted and appear to 
be germinating normally; the resulting plants, if hybrid in 
nature, will not be available for study for a long time. 


A glance at the table will prove conclusively that hybridity, 
in spite of its ostensible absence, is at least feasible within the 
limits of the Canzu@, and serves to confirm the idea deduced 
from the pollen condition and the irregular course of its 
development, backed up by other weighty facts, that within 
the Rose we are dealing with multitudes of latent hybrids. 
Thus the production of new forms is rendered possible when- 
ever cross-pollination brings together gametes of different 
potentialities. This would account for much of the variability 
of the genus and would, at first sight, offer some explanation 
of the segregation and passage of the common species-types 
throughout the groups. We have only to imagine in the pro- 
duction of various inter-Canine crosses the interaction of a 
series of linked* genes, involving the characters proper to any 
given species-type, and the whole matter is elucidated. A 
‘moment’s thought, however, recalls the fact that any special 
species-type passes through species the purity of which is 


* Although to my mind this does not explain the species-type, it may 
nevertheless be the correct view. Independently of these possible linked 
genes others do exist in Rosa. That a detailed analysis of their genetical 
behaviour has not been made depends on the slow growth of the plants ; 
at any rate the attempt is being made. The following characters appear 
to be linked ; glandular leaves are always biserrate ; forms with deep red 
flowers have hairy foliage ; erect and suberect, persistent and subpersistent 
sepals always accompany woolly flat heads of stigmas and early ripening 
fruit, whilst dilated and broad bracts are correlated with short peduncles. 
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unassailable, and occurs in regions so far asunder as to place 
the original crossing, explanatory of the present segregation 
of the type, far back in Miocene and Pliocene times. Thus 
the hybridity, the existence of which we have almost certainly 
proved, whilst capable of explaining some of the peculiarities 
of the persistent species-type, cannot account for all. The 
species-type idea is absolutely independent of hybridity, 
although that phenomenon may tend to its perpetuation. 


Hidden hybrids as the roses would seem, some at least are to 
be reckoned within the ranks of those classified under normal 
conditions as true-breeding. Excluding proved apomictical 
forms, Rosa omitssa, R. mollis, R. vinacea, R. flexibilrs, 
R. Linton, R.frutetorum, R. pimpinellifolia and R. rugosa have 
all been shown to reproduce their kind with reasonable fidelity 
‘within the permissible limits of. fluctuating variation known 
for the group—an observation which, regarded in the light 
of the behavour of Burbank’s many “ compounds,” cannot 
exclude their basal hybridity. 


Granting then that hybridity such as postulated here is 
rampant throughout the Aose, they seem to me to afford exceed- 
ingly unsafe material upon which to erect any fundamental 
theory in genetics ; so, therefore, would the £p7/obza which 
are in exactly the same critical state, as a very casual 
examination of a specimen of £pilobium hirsutum will show. 
An extension of the argument to the related Oenothera, which 
produces a similar wealth of allied species in America, and 
likewise displays bad pollen to a considerable degree, becomes 
then quite natural. Inevitably, we are bound to take up the 
position that, in all probability, the phenomena studied with 
such detail in Oenothera Lamarckiana, instead of being those 
of mutation, are rather those of hybridity, and the elaborate 
structure erected on them falls to the ground—a conclusion 
likewise drawn from other considerations during experimental 
work in Lepidoptera. 


Pollination in the Rose. 
Investigating as I was the possible effect of cross- 


270 DR. J. W. HESLOP HARRISON ON 


pollination in the roses, I was compelled to study the matter 
in the field, when some very interesting and illuminating 
evidence was secured. Very early indeed I discovered that, 
to say the least, pollination in Rosa was conducted under 
peculiar circumstances. _ Every morning at 7 a.m. practically 
every young flower, no matter what its species, provided that its 
stigmas were mature enough to receive pollen, was already 
pollinated, and this maturity, since the roses are homogamous, 
was almost always shown at that hour. Thus it appeared 
almost certain that, if pollination was effected by insects, it 
could only be through the action of Noctuide flying at dusk 
and dawn, or through Diptera and Hymenoptera busying 
themselves at daybreak. To determine which was responsible 
I paid special attention an hour or so after sunset to the 
blossoms of the day, and to those just ready to burst. At that 
time, as if by magic, every flower young and old was folded 
up for the night. Unless then brought about by casual day- 
fliers hike the Noctuids of the genus A/zana the agency of 
moths must be ruled out. There remained then the operations 
of Diptera and Hymenoptera to be considered. [ therefore 
got up earlier, at 4 a.m. (G.M.T.), before any insects were at 
work, when I found that even then every newly. expanded 
R. pimpinellifolta had its stigmas powdered with pollen from its 
own overarching stamens. At the same time those of 2. mollis, 
R. omissa and R. Lintont were quite untouched. A little later 
even their anthers dehisced, after which, unless insect guests 
performed the necessary operation, on the maturing of the 
innermost stamen whorls they curved over and deposited 
their precious dust. In many cases indeed even this curving 
motion as a mode of self-pollination proved superfluous, for 
almost without exception, as the flowers mature, several 
stamens are locked between the stigma heads so that their 
‘ pollen, as it is shed, of necessity falls on the adjacent stigmas. 
By one method or another, therefore, in default of outside 
agencies, self-pollination is automatic. 


Independent of this definite mechanism for utilising their 
own pollen, the same effect is frequently brought about in 
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diverse ways by insect visitors. Firstly, every flower bears 
its own colony of the widely distributed Zaenzothrips primule 
—an insect, contrary to the indications of its name, very 
impartial in its predilections. This Thrips rarely leaves its 
own particular flower, but spends its time in wandering indis- 
criminately amidst stigmas and anthers, and thus unavoidably 
carries pollen from the latter to the former. Secondly, insects 
from elsewhere, whilst in some measure rendering cross- 
pollination possible, since they are always pollen eaters and 
not nectar* gatherers, crawl at random from anther to anther, 
touching the stigmas as they pass, and deposit strange as well 
as adjacent pollen with the same result as before. ‘Thus, to a 
very unexpected degree, the roses prove autogamous; that 
cross-pollination can occur, and in a manner likely to secure 
hybridity, the following journeys of the bees Bombus pratorum 
and Andrena trimmerana will give adequate proof. 


(1) Journey of a worker Bombus pratorum:—Rosa mollis 
var. caerulea, R. pimpinellifolia, R. omtssa. 


(2) Journey of a second worker B. pratorum:-—R. mollis 
type, &. mollis var. caerulea. 


(3) Journey of a female Andrena trimmerana:—R. pim- 
pinellifolta, R. mollis var. caerulea, R. mollis type, Saxifraga 
lingulata, Rubus tdeus, Aquilegia canadensis. 


How generously the roses are patronised by insects, and 
therefore some degree of cross-pollination possible, can be 
determined from the table on pages 272 and 273. 

With such a crowd of guests as this, and guests of such 
cosmopolitan tastes, could one be surprised, even where 
autogamy and apomixis to a greater or less extent prevail, if 
hybridity became exceedingly frequent ? 


Cletstogamy. 


In such a genus as Hosa one would scarcely anticipate the 
occurrence of cleistogamous flowers, so little need does there 


* Unless the shining secretion on the exposed disk of the Lucanine, 
Agrestes and Tomentos@ is nectar the ose do not secrete that substance. 
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appear for their existence. Their development in Viola spp., 
Oxalis acetosella, Lamium amplexicaule and, to a less extent, 
Drosera rotundifolia and D. anglica is quite understandable. 
With the rapid growth of the surrounding vegetation in spring 
these species run grave risks of being overwhelmed and thus 
prevented from receiving the necessary insects. To avoid 
this contingency this very specialised method of self-fertilisation 
has been evolved. No such fate seems to threaten Rosa 
omtssa, so that the discovery of a considerable number of 
cleistogamous flowers in that microgene occasioned great 
surprise. In general structure these were quite comparable 
with similar flowers of Viola hirta. 


Their ovate lanceolate sepals were perfectly normal, but 
the involute petals, of the usual shape when straightened out, 
were reduced in dimensions to 8mm. by 4mm. _ In colour, 
they were greenish white. Otherwise, both the male and the 
female organs were quite ordinary. Most significantly, the 
amount of fully developed pollen attained the surprising 


figure of 100 per cent.—a contrast with the normal flowers of 


the same bush which yielded 70 per cent. good grains. 
A pomixts. 


The defective nature of the pollen in many rose microgenes 
seemed, at first sight, to constitute a very effective barrier to 
their reproducing their kind, and therefore stimulated enquiries 
as to how the affected forms did so. To this end bushes 
known to have produced very defective pollen were marked in 
July and visited in September. Without exception, these 
individuals then bore, if possible, a greater supply of hips 
than their companions. Further, in one instance, a osa 
rubiginosa, the plant grew five miles from another member of 
the genus. Only one explanation seemed to account satis- 
factorily for the observed facts, and that was that in Rosa 
~ some form of apomixis was prevalent. 


To put this to the proof, in the following season certain 
blossoms on each of the shrubs transferred to the garden were 
deprived of their stamens (care being taken to remove those 
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clasped between the styles) and enclosed in stout paper bags. 
The roses thus treated comprised representatives of Rosa 
mollis, ‘R. mollis var. caerulea, R. omissa, R. rubiginosa var. 
comosa, R. coritfolia var. Lintonit, R. pimpinellifolia, R. 
rubiginosa, Penzance hybrid Lucy Ashton. Inthe same year, 
in June and July, a considerable number of forms were 
similarly castrated in an unfrequented lane running along an 
old waggon way abandoned a hundred years ago. Remote 
from the colliery village as this lane is, too many people use 
it as a short cut to admit of the possibility of leaving the 
twigs bearing the experimental flowers exposed in paper bags. 
I therefore very carefully cut the stigma heads off the 
mutilated flowers. The bushes so dealt with were #. mollis, 
R. omtssa, R. tomentosa var. sylvestris, R. lutetiana, R. dume- 
forum, R. coritfolia var. Lintont and &. glauca var. subcristata. 
In the garden all of the fruit fell save for those on the two 
Rubiginose and certain of &. var. caerulea. On the waggon way 
matters did not pursue the same course; by August 8th all of the 
Villosa forms had fallen, and by August r5th the 2. Zomentosa 
var. sylvestris and FR. var. Lintont had followed. Only hips 
of R. dumetorum, R. lutetiana and FR. glauca var. subcristata 
thus remained. 


A month later, ofthese, A. Zuzetiana and R. dumetorum alone 
persisted, accompanied by a solitary &. glauca. In October 
the surviving gZauca hip had vanished; then, since they were 
now ripe, the two lots of Eucanine fruits were removed for 
dissection. When examined, not a single fruit contained 
anything save a few useless chaffy scales. In the Rosa 
caerulea from the garden the fruit contained eight seeds on 
the average against 20 in the case of those pollinated 
normally ; the two &udiginose supplied perfect seeds not 
differing widely in numbers from those flowers left exposed to 
chance pollination, self, insect, or otherwise. 


The position of the Rosa glauca var. subcristata needs special 
attention. Unlike what occurred with the Vil/ose, Tomentose 
and Lucanine, the beheaded fruits began to swell as usual 


276 DR. J. W. HESLOP HARRISON ON 


and gave every promise of abundant seeds, as was disclosed 
when examples were opened for examination. The future 
wholesale failure was far from being suspected, and it was 
with considerable dismay I beheld the gradual dropping of 
the hips. The reason, however, was only too apparent after 
dissection ; on account of the sessile head of stigmas, to ensure 
their complete removal, I had cut too deeply into the fruit so 
that decay and insect enemies could work their will un- 
hindered, thus causing its premature fall with its store of 
half-ripened seeds. 


From these experiments we perceive that at least Rosa mollis 
var. caerulea, R. rubiginosa var. comosa, R. rubiginosa, hybrid 
Lucy Ashton and &. glauca var. subcristata are apomictical. 
All of the other microgenes tested would seem, at first sight, 
to depend for their successful seeding on pollination either by 
means of their own sound microspores or by foreign pollen 
conveyed by insects. However, experiments carried out during 
1920 prove that all our local rose microgenes examined, save 
Rosa arvensis and R. pimpinellifolia, are to some extent 
facultatively apomictical. 


Although not submitted to experiment, Rosa Lorrert seems 
likewise to be apomictical. A certain shrub, whose pollen 
proved wholly defective when put under the ‘microscope in 
June, was nevertheless decked with a brave array of crimson 
globes in October. One of these carried at its apex the 
unopened flower bud. ‘This seems proof positive that in this 
particular blossom some type of apomixis had taken place, 
and suggested that the other fruits originated in the same 


» 


manner. 


Of course in this, as in all the other instances, the' apomixis 
may be of the facultative order. 


_The proof of apomixis existing in Rosa does not rest solely 
on my work, for Dingler has proved it to occur in an unnamed 
Rubiginosa form, whilst Lundstrom demonstrated its existence 
in varieties of A. glauca and R. coritfolta. 
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A careful comparison of the degree of apomixis with the 
position of the affected forms in Table I., giving statistics for 
pollen abortion, tends to emphasise the very close connection 
between the two phenomena; almost without the faintest 
possibility of error they are the coupled effects of a common 
agency. 

Now arguing from the analogy of known or patent plant 
hybrids, either produced artificially or detected in the field, 
we have urged that pollen abnormalities in Rosa and genera 
similarly affected depend on hybridity in a latent condition, 
or at least in a state not readily determined as such. This 
view was strengthened by the discovery that a dumetorum 
form, classed as #. var. aciculata, was in reality a cross 
between &. var. Zinfonz and AR. lutetiana, and that its pollen 
was exceptionally bad. Carrying the argument to its 
legitimate conclusion, we are compelled to take up the view 
that in the Rose apogamy, or whatever form of apomixis they 


present, is a phenomenon originating in hybridity—an opinion 


advanced from other data by Ernst. 


Quite recently Gates has attempted to show that apogamy 
was intimately bound up with tetraploidy and octoploidy, 
whilst earlier Strassburger and Rosenberg, formulating the 
same idea in a cruder form, tried to trace a connection 
between apogamy and a high chromosome number both in 
species of the present genus and in those of related genera. 
In particular, Rosenburg insisted that the osa species with a 
haploid number of eight chromosomes—A. “vida, R. cinna- 
momea, and certain 7. cenima forms—were ‘ sexual,” whilst 
those with 16—R. canina var. persalicifolia and R. glauca 
—were apogamous. In the first place, Rosenberg’s figures are 
absolutely fallacious. Every* rose I have examined apper- 
taining to the Zomentose, Afzeliane, Lucanine and Rubiginose 
has been endowed with a diploid number of thirty five, and is, 
therefore, pentaploid, whilst the Vl/ose and Pimpinellifolie 
possess twenty-eight, and are thus tetraploid, as Rosenberg 
would have discovered had he pursued their cytology further. 

© Except a dubious example possibly referable to the Rosa stylosa. 


G 
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These facts support, to some extent, Rosenberg’s conception 
of the linking of apogamy and high chromosome number but 
nullify the attempt to correlate apogamy and tetraploidy gud 
tetraploidy—at any rate in this genus; for within its limits 
we have on the one hand the tetraploid* Pimpinellifolie 
microgenes pollinated normally, and on the other the tetraploid 
Villose apomictical. Except by analogy, since none of the 
British ose are octoploid species, their evidence neither 
confirms nor confutes the possible relation which Gates, on the 
basis of Strassburger’s work, draws between octoploidy and 
apogamy in Lualchemilla. 


Returning now to the dependence of apomixis on hybridity, 
let us attempt to discover how the latter can induce the 
former. Since the supersection Canine and the allied Sy 
style include both sexual and apomictical microgenes, and 
further since the former is the more primitive and normal state 
in the Rosacea, it is a reasonable assumption to make that the 
apomictical roses are derived from the sexual types. Moreover, 
it seems a fair deduction from the foregoing work to regard 
many rose microgenes as latent hybrids. If they are hybrids 
they can be between forms whose physiological divergence is 
slight or between forms where it is great. Suppose a cross of 
the second type to take place. Arguing from the analogy of 
the Zinarva hybrids, or, appealing to the animal world, of the 
two Oporabia adilutata-autumnata hybrids in which in the 
reduction division few or no chromosomes find partners, we 
may anticipate similar happenings in the Fir generation of our 
wide rose cross. Hence, in the pollen formed, in place of the 
reduced number of chromosomes we have the full somatic 
number. This pollen, again, if the power of the Zinarta 
pollen or of the «autumnata-dilutata spermatozoa is any 
criterion, will be defective and therefore impotent —deficiencies 
‘leading to its collapse. In the same way, in megaspore 
formation we have a similar failure of reduction, so that when 
the egg nucleus appears finally, even prior to fertilisation, it 

*7.e, if we regard the haploid chromosome number of seven encountered 


in A, arvensis and 2, rugosa as the base. 
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may carry the full unreduced chromosome complement. What 
is more natural than to assume that, spurred on by the stimulus 
of heterozygosis, this cell is capable of development just as if 
it had been normally fertilised? Even were the pollen 
functionally active the position here is unaltered ; the only 
difference would be that apomixis would be facultative. 


Thus an apomictical race would come into being capable 
of little variation and therefore faithfully reproducing its kind, 
like the apomictical Rosa rubiginosa mentioned previously, 
the seeds of which have been planted and from them young 
shrubs grown. 


If, however, the cross was between roses of less remote 
relationship, then in the maturation division of their Fr 
hybrids dislocation more or less serious of the ordinary 
mechanism may occur, some chromosomes finding mates, 
others vanishing and so on exactly as described above. 
Hence, whilst many microspores will collapse, others will 
possess nuclei carrying normal or nearly normal chromosome 
numbers. ‘These latter will be perfectly active, and like the 
similar sperm of the awtumnata-filigrammaria hybrids differing 
but little in power from those of a pure species. If events in 
the female apparatus follow a parallel course the mature 
embryo sac will, in many cases, contain the egg-cell and 
egg-apparatus complete and prepared for the advent of the 
male nucleus. Fertilisation is thus possible, and apomixis 
unnecessary. If, however, the chromosomes are the heredity 
bearers, and their distribution in the micro- and mega-spore 
’ development anomalous, then the potentialities of the fertilised 
egg-cells will vary greatly, and thus account for the huge 
range of variation seen more especially in the fertilised roses. 


Should this be the correct explanation of the genesis and 
continuance of apomixis in the roses, then it offers an 
adequate explanation of constant hybrids in the plant 
kingdom, and also of the multiplication of “species” in such 
critical genera as Hieracium, Rubus, Mentha and Salix. 
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With dominance in the apomictical forms, and dominance 
followed by segregation in the sexual microgenes, it is clear 
that the notion of the species-type remains unaffected. 


olvembryony. 

Linked up in some way with apomixis, and depending like 
it on the presence of unreduced chromosome numbers in the 
cells of the egg-apparatus, in many roses these cells, as well 
as the egg-cell proper, develop into embryos. Thus fosa 
produces for our benefit a further complication, that of 
polyembryony. Concerning this I cannot say more at this 
juncture, for work in this direction is not complete. 


IV.—PHENHYBRIDS OF ROSA. 


So homogeneous in their traits are the various members of 
the supersection Cavzme, and so delicately graded are the 
relations between the sections, that only in exceptional cases 
could intersectional hybrids be detected as such. If that is 
true of such wide crosses as those between sections, then the 
extreme difficulty of distinguishing hybrids of the various 
microgenes within the same section by ordinary macroscopic 
features will be plain. — Further, if hybridity between parents 
so related does exist (and from what has been said previously 
we know that it does), only pollen conditions under ordinary 
circumstances will betray it. Nevertheless, even that criterion 
will fail to give the faintest indication concerning the micro- 
genes which gave rise to any given plant. Clearly then, this 
chapter, which will deal with wild plants patently hybrid, 
cannot in general include inter-Canine crosses; still, as we. 
shall discover, two* such are brought forward, although their 
recognition was due to exceptionally favourable conditions. 
Moreover, since the work described here was carried out in 
northern counties, where the only other section occurring in 
quantity sufficient to give a reasonable prospect of hybridity 
is the Pimpinellifolia, we have to consider, in the main, crosses 


* Since this above was written Jebe of Christiana has indicated several 


other similar hybrids, 
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between it on the one hand, and the Afzeliane, LEucanine, 
Rubiginose. Agrestes, Villose and Tomentose on the other. To 
determine hybrids of such origin would, at first sight, seem ‘to 
present little, if any, difficulty, so sharp is the break between 
the latter six sections and the Prmpinellifoliz. In spite of 
this, so used were rhodologists to the gentle way in which 
their multitudinous species appeared to merge into one 
another, that even in such cases they followed, without 
hesitation, their usual proclivities for the erection of new 
species. Any hybrid on its discovery thus passed with its 
real nature unrecognised into the wordy chaos which over- 
whelmed all rose forms—species, microgene, variety and 
hybrid alike. This being so, before referring to our local 
forms, we shall endeavour to trace the steps by which the 
real genetical character of these forms was _ ultimately 
established. 


Flistory of recognised Rose Hybrids. 

Their history may be stated to have commenced with the 
finding of Rosa hibernica in County Down. This rose, 
although collected by Templeton in 1795, remained undescribed 
until 1803 when he published a short diagnosis in the ‘l'rans- 
actions of the Dublin Society ; independently, Smith followed 
this by another and only slightly more comprehensive one in 
English Botany, tab. 2196 in 18ro.  Borrer’s detailed 
description in British Flora III. p. 231 (1833) supplements both 
but, significantly enough of his attitude towards it, he ends 
his remark with the following phrase: —“ A satisfactorily 
distinct species intermediate in habit and in size of leaves 
between Rosa spinosissima (pimpinellifolia) and R. collina 
8. Woods, but in its fruit and in the presence of sete nearer 
to the former.” As Woods applied the name “ col/ina” to a 
Eucanine form this was an excellent representation of its 
relationship in the light of the knowledge of the “ thirties ” of 
the nineteenth century. Baker in his Monograph (1867) 
could add little to these descriptions but, nevertheless, brought 
forward new localities in England, as well as in Ireland, and 
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had, moreover, already published an account of his new 
variety g/abra in his earlier “ Review.” Yet one remark in 
the “ Monograph” seems, when viewed in connection with 
later developments, to be very illuminating. He says: “In 
general habit, when in flower, the ordinary glabrous English 
form has just the same sort of resemblance to typical canina 
that Donzana | Sabini|* has to mollissima | mollis|.” 


Six years later, in 1875, Dr. Christ, the Swiss botanist, once 
again raised the subject in the Journal of Botany, and 
deliberately propounded the question ‘‘ What is Rosa hibernica 
Smith?” To this he supplied the answer, “Ce rosier est un 
hybride entre le A. canina, L., et le R. pimpinellifolia, L.,” 
adding as his reasons its mixed characters (armature of 
spinosissima, fruit of canina, etc.) and, most important of all, 
its manifest sterility—the then recogriised criterion of the 
interspecific hybrid. Furthermore, he pointed out that Fries 
had determined the glabrous form of Rosa hibernica (= var. 
glabra, Baker) to be Rosa spinosissima X R. canina. 


At the time these views were not adopted universally, and 
those contrary to them were never absolutely confuted ; never- 
theless, no one to-day disputes their validity. 


Events moved on similar lines with the parallel hybrid to 
this in which &. spznosessima | pimpinellifolia| and R. tomentosa 
(sens. latiss.) took part, for in 1809 Smith brought forward in 
Flora Britannica, as a new species, a Scotch rose which he 
termed Aosa znvoluta. This was speedily followed by the 
description of those alleged species by Woods in 1816, Rosa 
Sabini, R. Doniana and R. gracilis, to wit. In this case, the 
critical eye of Lindley perceived glimmerings of the truth very 
early, for, in his “ Monograph” (1821), we find him asserting 
his doubts as to whether, after all, this is not a product of 
R. tomentosa var. mollis [|R. mollis|—a remark repeated by 
Hooker in Flora Scotica. Still more allied forms turned up, 
Rosa Wilsont erected by Borrer in 1835, “. coronata collected 
by Crepin in Belgium in 1858, 2. var. Rodertsoni described by 


* Words in square brackets added by me, 
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>in 1864, and XR. eracilescens, R. Smithit, 


Baker in his “ Review’ 
R. laevigata and #. occidentalis by the same worker in the 
Monograph in 1869. 

In none of these cases, save 2. Wilsont, was hybridity 
suspected. That curious form, however, aroused suspicions 
in the mind of Borrer, for in speaking of it he asks “Can it 
be a hybrid product ?” and follows this with the remark, ‘“ Mr. 
Wilson finds several bushes of it, which discourages such an 
idea.” 


Thus a fact that, after due examination by a competent 
geneticist, would have strengthened his earlier suspicions 
served to lull them with Borrer. Had the phenomenon of 
heterosis been recognised then, the remarkable speed with 
which these hybrid roses spread vegetatively, and in doing so 
give rise to clumps independent of the parent bush, would 
inevitably have directed attention to the fact that all the 
Wilsont bushes occurred along the Menai Strait, and radiated 
from one centre. 


Once again Christ supplied the key to the derivation of 
Rosa involuta and its satellites. By careful analyses of its 
characters, coupled with other pertinent facts, he proved 
beyond cavil that it had sprung from a crossing of Aosa 
spinosissima and R. tomentosa (sens. latiss.) 


If we remember that in making these decisions the widest 
view has been taken of Rosa canina regarding it as equivalent 
to the Afseliane 4+ Eucanine, and of R. tomentosa by looking 
on it as including the Villose and Tomentose, on the same 
basis one more combination is possible, and that is osa 
pimpinellifolia X R. rubiginosa. Precisely as in the other 
two instances, roses of this parentage had actually been 
encountered, Rosa biturigensis described by Boreau in 1857, 
and R. énvoluta var. Moore: by Baker in 1869. Moreover, the 
relationship of the former plant had already been determined 
in a fairly accurate sort of way, since Boreau terminates his 
description with these words, “ Looks like A. pimpinellifolia 
but nearest rudiginosa in its characters, differing therefrom in 


to 
cA 
a 


DR. J. W. HESLOP HARRISON ON 


its prickles, earlier white flowers, and smooth peduncles, etc. 
This form occupied a great area, and if it were a hybrid as — 
Schultz asserts, one would scarcely anticipate its being more 


abundant than its parents.” 


Once again we learn that the stimulus imparted by 
heterozygosis had sufficed to emphasise an origin correctly 
determined from other considerations to be hybrid, but that 
lack of knowledge of such an impulse had caused its 
indications to support the opposite view. 


Baker in the same way recognised the true affinities of his 
plant for he says, ‘I cannot tell whether this is more like Sadznz 
or rubiginosa. . . . . It comes very near to the French 
Rosa biturigensis.” Recoilecting that Sadinzis a pimpinellifolia- 
tomentosa hybrid, we are bound to confess that this closely 
approximates the truth, although the resemblance to Sadin7 
caused its description as an “involuta” form. 


In spite of all these shrewd surmises, it was left to Crepin to 
point out 25 years ago the exact value to be attached to these 
plants, and his opinion was confirmed by Marshall’s discovery 
of a biturtgensts form in Kent, which could only arise from a 
crossing between the Audiginose and Pimpinellifolie. A little 
later, in 1897, Barclay gathered the same hybrid in Perthshire, 
and further repeated his good luck at Port Seaton, in 
Haddington, in 1910. In addition, Prof. Traill detected the 
same plant at Turriff in Aberdeenshire, as did Miss Hayward 
at Melrose. 


Here again the powerful stimulus of heterozygosis had 
played its part, and, to such an excellent observer as Barclay, 
the fact caused much thought. I cannot do better than quote 
his exact words in discussing his find. ‘I had the good 
fortune to fall in with a rich colony of the hybrid, consisting 
of twenty or thirty great clumps spread over nearly 
ayes Of te” COdSst. ; .. Jt ‘has ‘often (been 
remarked. that hybrid plants frequently excel their parents 
in size and vigour. This was strikingly exemplified at 


Port Seaton. The hybrid there forms magnificent bushes, 
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growing to a height of ten to twelve feet, twice the 
usual height of the sweet briar (Rosa rubiginosa), which 
again is usually a taller plant than the Scotch rose (2. pim- 
pinellifolia). Like the other hybrids which I have mentioned 
it forms clumps rather than bushes. In this point we see 
clearly the influence of A. pzmpinellifolia. Vhis sends out 
numerous suckers from the roots, which themselves produce 
roots, and soon produce a thick cluster of daughter plants 
around the parent stock. All its hybrids partake of the same 
character, and I have seen a clump of &. czvoluta extending 
for a distance of 20 yards, the whole evidently having arisen 
from one single original plant.” 


Modern Conceptions regarding them. 


Since Christ made his original determinations the study 
of roses has been revolutionised, and, in spite of the silly 
erection of multitudes of “sawdust” species, microgenes 
which actually exist, and therefore can be recognised in the 
field, have been described. Further, their systematic positions 
have been accurately made out. As a result we have the 
separation of the Afzelcane from the original Zucanine, the 
Agrestes from the Rudbiginose, and the Tomentose from the 
Villose. No longer does it suffice to say that Rosa hibernica= 
R. pimpinellifoliax R. canina. R. canina, when that diagnosis 
was first made by Fries, was a very comprehensive aggregate. 
To British authors not obsessed with the splitting mania, it now 
breaks into four* collective species, R coritfolia, R. glauca, 
R. canina and R. dumetorum. Each of these possesses 
numerous microgenes, each of which may be involved in a 
cross with &. pimpinellifolia. Still, let us note, the oppor- 
tunities for crossing are not very great; differences in habitat 
and time of flowering interpose very effective barriers, so that 
even to this day hybrids of this type remain very rare. They 
do, however, occur both in the north and in the south of our 
island. If they appear in the south, since &. glauca (agg.) 


*JI only admit two, for I regard the first pair and the second pair as each 
forming an aggregate species. 
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and 2. corifolta (agg.) are boreal groups, the second parent is 
bound to be either a canzna or a dumetorum form. Should 
the leaflets be hairy beneath, then dumetorum is the second 
parent; if glabrous, then cavzna ; which microgene of either is 
not determinable except under specially favourable conditions 
in the field, or when very striking features SHeTGle rants any 
special microgene reappear in the hybrid. 


Matters in Scotland, Ireland and in the North of England 
generally are on a different footing. In these localities all 
four aggregates flourish, so that hairy leaflets simply assert 
that the plant is either dummetorum x pimpinellifolia, or cortifolia 
x pimpinellifolia; glabrous leaflets, or the contrary, imply 
glauca or canina X pimpinellifolia. Fortunately enough, 
seclusion of special forms in mountainous districts, or in coast 
ravines, occasionally assists in a diagnosis; so, too, does the 
almost universal impotency of g/auca pollen. ‘Therefore, 
whilst the occurrence* of a glauca x pimpinellifolia cannot be 
referred to as impossible, any glabrous Azbernica, no matter 
where gathered, is almost certainly the product of a crossing 
between Le. prmpinellifolia and some canina microgene. 


Again, but rarely indeed in my experience does any 
coritfolia form come into contact with pzmpinellifolia, so that 
the matter is narrowed down to circumstances not differing 
widely from those in the south. Nevertheless, in one or two 
ravines on the Magnesian Limestone in Durham, the rose 
flora comprises only fosa mollis, R. cortifolia var. frutetorum, 
and &. pimpinellifolia var. spinostssima. Any so-called 
hibernica there must be generated from the setose-peduncled 
form of &. pumpinellifolia and LR. var. frutetorum, as in the 
case of the specimen figured in Plate XII. 


With Rosa tnvoluta and its allies matters are complicated in 
much the same way. Christ, as we mentioned, looked upon 


* On May 29th, 1920, I discovered an undoubted glauca K fimpinelli- 
folia on a ledge just under a raven’s nest on Faleon Clints, Co. Durham. 
The only Hose at that elevation (1,600 feet) were A. pimpinellifolia and 
R. glauca (format). 
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it as a fomentosa X pimpinellifolia hybrid—a designation 
now wholly insufficient. The 2. tomentosa of those days, 
although shorn of the &. mollis, was yet wide enough to 
cover many microgenes now transferred to the Villose. Even 
allowing for this far-flung 2. fomentosa it is as certain as any- 
thing can be that the names zxvoluta, Sabint, Doniana and 
occidentalis, if not others, were applied to plants of mollis x 
pimpinellifolia parentage as well as to fomentosa (agg.) X 
pimpinellifolia. Of course, southward of a line from York- 
shire to Wales, the latter origin was certain ; northward of this 
nothing was sure; /ollis, omissa, tomentosa in the guise of any 
of their segregates might very well enter, although in descend- 
ing order of frequency ; firstly, because the period of flowering in 
£. mollis more nearly synchronises with that of A. pempinellifolta; 
secondly, because those two species, as in the coast denes of 
Durham, occupy common habitats, and lastly, because 
tomentosa vera and its microgenes thin out with extreme 
rapidity northward. 


In Durham and Northumberland, &. rudiginosa is certainly 
not a genuine native, and never, as far as I know, comes into 
contact with &. pmpinellifolia; these counties, therefore, 
cannot produce &. diturigensis or any of its varieties. For 
the specimen figured (Plate VIII. A) I have to thank Mr. 
Barclay, and judging from its general appearance, I have very 
little doubt but that in this case, and in the vast majority of 
others, the hybrid had for its parents A. prmpinellifolia and 
the &. rubiginosa form comosa. In the species-section 
Agrestes no hybrids have been reported. 


The only other wild rose phen-hybrids known to me are 
inter-Canine, and they include the J/udetiana X coritfolia 
referred to above and the mollzs X canina from Norway. At 
this juncture I have no intention of going into minute details 
of these or of the numerous other hybrids I have seen growing 
naturally, nor indeed do I intend, in general, to give full 
descriptions at all; whatever remarks I have to offer will be 
reserved for the concluding portion of the paper, when, for the 
first time, many of these crosses are figured. 
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Their uneven Geographical Distribution. 


One very striking feature of the rose hybrids we have con- 
sidered thrusts itself upon us, and that is the manifest 
inequality of their geographical distribution. For every 
single hybrid shrub discovered in the South of England, 
dozens have been detected in the North and in Scotland and 
Ireland. As I have explained, this proceeds from the 
nearness of mollis and pimpinellifolia in their flowering season, 
and secondly from the lateness of spring in these latter areas 
tending to mass, as it were, the periods for blossoming of all 
the forms very close together. Great as this disparity 1s with 
us, it is still further accentuated on the Continent. There, 
rose hybrids of the patent type are extremely unfrequent, and 
this, I think, depends on an exaggeration of the facts governing 
their occurrence with us, involving a much more sharply 
marked period of flowering in the earlier pimpinellifolia, aided 
by the restricted area inhabited by the northern Rosa mollis. 
With a renewal of northern climatic conditions, as in Norway, 
hybrids in the genus attain the same frequency as in the 
northern portions of our island. Nothing could surpass the 
magnificent set of mollis X pimpinellifolia hybrids I have 
obtained from various stations in the west of Norway. 


Their Powers of producing Good Seed. 


Probably one of the causes leading to the tardy admission 
of the hybrid nature of the forms discussed above was the 
erroneous ideas which were current as to their fertility. This 
fertility was so contrary to the preconceived notions of hybrid 
sterility which held sway that it served to mask the real state 
of affairs. ‘Toa very great degree the vogue of the idea, and 
the failure of books to disclose the almost uniform barrenness 
of recognised rose hybrids, arise from the fact that, as just 
‘ shown, such hybrids are infinitely more prevalent in the north; 
in consequence, they are usually collected by visiting botanists 
shortly after the fall of the sepals. Then, owing to the effects 
of heterosis and the exceptional display of flowers provided by 


the bushes, everything seems normal. Visit the same bushes 
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a very short while later, and note the changed scene. Gone 
is the plentiful promise of fruit, and all that remains for our 
inspection is a shrub abundantly endowed with leaves and a 
site strewn with countless shrivelled, immature fruits— at least 
this has been Barclay’s experience as well as mine. Figs. 
28-31, Plate XXII., will illustrate the stage at which the 
shrubs most accessible to me cast their hips. 


Personally, I have only encountered two fertile wild hybrids, 
one the /u¢etiana X cortifolia var. Lintont already mentioned, 
anda mollis X pimpinellifolia from Corbridge, Northumberland. 
Fruits of the former are to be seen in Fig. 25, plate xxi., and 
of the latter in Fig. 30, plate xxii, whilst those of their 
putative parents appear in Figs. 8, pl. xvil.; 16, 17, 19, 


iDile Sxiee 


Mr. Barclay’s experience of fertile hybrids is even more 
limited than my own. Whilst, favoured by his more northerly 
home, he has inspected many more hybrid bushes than I, he 
has only fallen in with one fertile specimen, the parentage of 
which he was able to ascertain with absolute precision to be 
R. omissia X KR. pimpinellifolia. Yhe shrub in question, classed 
as an ¢@volufa form, grows near <Auchterarder railway 
station, Perthshire, and a fruiting twig plucked from it is 
shown on Plate X., and fresh r91q@ hips on Figs. 21 and 22, 
whilst Fig 23 (plate xx.) depicts last season’s fruit from the 
actual parent omzssa. With his Haddington pempznellifolia X 
rubiginosa matters are apparently the same, and the plant 
yields an enormous supply of perfectly ripened fruits. How- 
ever, if one opens them another tale is told; only in a few 
cases do they contain more than a mass of chaffy scales. 
Barclay, nevertheless, gives the facts concerning a prmpinell?- 
folia X rubiginosa reared artificially by Wilson, of St. Andrews. 
This undoubtedly fruited satisfactorily, and, moreover, its 
seeds germinated so freely that an F2 generation has been 
grown. One plant of this Jot leant unmistakably towards 
R. pimpinellifolia. Many other garden hybrids of A&. 
rubiginosa, like Lucy Ashton, Anne of Geierstein, etc., which 
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I have examined, likewise yielded fertile seeds. The connec- 
tion between these observations and those of Barclay, in view 
of the phenomenon of apomixis displayed by R. rubiginosa, 
seems significant. 


Lastly, in the lengthy series of examples of mollis X pim- 
pinellifolia and of mollis X canina (forma ?), received by me 
from the Norwegian rose student Traaen, practically every 
hip dissected had its quota of neatly shaped, well filled seeds ; 
very scarce indeed were the chaffy scales so numerous in the 
majority of hybrid fruits. Considered alongside my fertile 
mollis X pimpinellifolia cross, these Norwegian specimens from 
Mostero, etc., by their fertility, throw some light on the 
relationship between the two component forms, and suggest 
that 2. mollis and R. pimpinellifolia are much more closely 
allied than one naturally expects. If we couple this suspicion 
with the fact that A. prmpinellifolia can throw a semi-Villosan 
form in the Faroe Islands, the near genetical dependence of the 
one on the other seems reasonably well established. 


Ripened fruits and fertile seeds, therefore, in the widest 
rose crosses, are the exception rather than the rule, and we 
must dismiss as inaccurate the optimistic views of Smith, 
Hooker, Baker, Dumortier, Woolly-Dod and others. 


Observations on the Hybrid Forms. 


(1) R. pimpinellifolia X R. lutetiana. 

I found a plant, unfortunately badly damaged by fire, 
referable to the above cross in a dene near Horden, Durham. 
It was growing at a wood edge where the tiny sandhill form 
of R. pimpinellifolia (var. spinostssima) came into contact with 
a mass of a rose with very dark glaucous leaves, running 
down to the variety glaucescens of R. lutetiana. ‘To the latter 
the hybrid approached very nearly in the colour and serration 
of its glabrous leaves, although its armature was midway 
between that of eglaucescens and spinosissima. ‘Vhis is the &, 
hibernica var. glabra of Baker. Almost certainly the rose 
recorded by me from Cowpen Bewley as pimpinellifolia X 
glauca in the same plant. 
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(2) wae pimpinellifolia X R. dumetorum. Plate XI. 


This also occurred on the Magnesian Limestone in Durham 
and at different points. None of the bushes bore fruit on 
August 14th except that figured, and even in this case 95 per 
cent. had fallen. A careful study of this bush, and com- 
parison with its neighbours carried out in the field, incline me 
to consider it as a cross between pimpinellifolia and R. 
dumetorum (sens. str.) None of the bushes attained the 
height of a normal R dumeforum, but one very low one 
straggled over a tremendous area in the manner characteristic 
of rose hybrids; in connection with the former observation, 
the flattening influence of the prevailing north-east winds from 
the sea must not be lost sight of. Even oaks and ashes yield 
to it. 


(3) R. pimpinellifolia X R. coritfolia var. frutetorum. Plate 
XII. 


One of the coast ravines adjoining the Black Hall Rocks 
protects enormous thickets of &. mollis, R. cordifolia var. 
frutetorum, Ligustrum vulgare, and on the sandy patches 
R. pimpinellifolia var. spinosissima. Vhe cortifolia \eaflets 
were densely clad with a tomentum both above and below, 
and whilst undeniably more decided in its biserration than 
usual, the plant could only be assigned to the variety named. 
Near by grew the present hybrid in the shape of a young 
bush ; attaching due weight to the surrounding plants and to 
its leaf, prickle and other features, its parents are as given. 
This rose is &. hibernica var. laevigata. 1 havea plant sub- 
stantially the same from maritime localities in Norway. 


(4) R. pimpinellifolia x kk. rubiginosa var. comosa. Plate 
WINE 


The plant in the sketch is from the East Lothian colony of 
Barclay and was collected in September. At this date its 
fruit was fully developed and perfectly ripe, as is apparent 
from the figure, although its good seeds are few. For 
Barclay’s remarks on this hybrid see page 284. 
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(5) A. pimpinellifolia XK R. mollis. Plate IX. 


The example shown was obtained at Corbridge, North- 
umberland, on July 16th, 1919. Even at that early date its 
fruits were reddening and contained an adequate stock of 
perfect seeds. The early ripening is in itself enough to 
determine the wollzs parent, because that species exhibits its 
array of cernuous crimson globes weeks before its allies of the 
Tomentosa and Villosa sections. Even were this not so, the 
neighbouring bushes were practically all macrophyllous 2, 
mollis which the hybrid resembles strongly in fruit, foliage and 
prickles. The central plant was linked up by underground 
stems with other clumps covering nearly a score of yards of a 
steep bankside. 


On paper, the bushes fall under Aosa Sadznz, but since that 
name covers hosts of crosses between F#. pimpinellifolia and 
the Villosa and Tomentosa allies, it is quite an unsatisfactory 
designation. 


(6) R. pimpinellifolia K FR. mollis (from Norway). Plate XV. B. 


Compared with the bulk of the British examples resulting 
from the same crossing, the most peculiar point about these 
Norwegian specimens is the preponderatingly microphyllous 
character of which the photograph gives an excellent notion. 
Although I possess about 40 examples selected from as many 
bushes, the majority depart but slightly from the plant in the 
figure. Its most noteworthy characters are its fertile seeds, 
rounded leaflets, long setose peduncles, prickly fruit, the 
strongly bipinnate pair of sepals and the strong reddish 
coloration of stems, petals, bracts and sepals, the latter 
feature recalling certain varieties of 2. mollis. Furthermore, 
attention must be directed to the enormots and fairly regular. 
‘development of the prickles of the main stem, as well as to the 
half-opened flowers, which caused Smith to apply the name 
involuta to parallel forms. ‘This trick of exhibiting half- 
expanded blossoms is not universal; most that IT have studied 
behaved quite normally. 


THE GENUS ROSA 2093 


Two or three specimens, of which the inset on the left of 
Plate XV.B represents a leaf, are so abnormally microphyllous 
as to suggest as their possible origin a back cross between 
such a plant as I figure and Rosa pimpinellifolta. 


(7) &. pimpinellifolia X R. omissa. Plate X. 


Again I have had to rely on Mr. Barclay for the specimen 
placed before us in this plate. It was collected from his fertile 
Auchterarder bush; from its fruit, foliage, and glandular 
development, assisted by a reference to the bushes growing 
with it, Barclay satisfied himself that its parentage was that 
just stated. Its exaggeration of the prickle armature on fruit 
and peduncles is very noteworthy, and is typical of many 
pimpinellifolia hybrids. Since, in many _ instances, this 
surpasses in strength that of its parents, it caused much 
tribulation in the minds of early workers. No doubt the 
phenomenon is to be attributed to the action of heterosis. 


(8) A. pimpinellifolia X R. omissa. Plate XIII. 


Once more Northumberland provided the specimen 
illustrated. This was gathered near Slaley on the same day 
as the pimpinellifolia X mollis described previously. On that 
date, July 16th, 1919, the fruit shown was about the best left 
on the bush. Under the plant, on the clayey bankside, 
thousands of immature fruits lay rotting, and others were 
ready to follow them. 


Relying on book descriptions, this plant would appear to be 
R. Sabini, and has been so called by such a competent 
observer as Baker. Comparison with Plate X. will reveal 
what a heterogeneous mass comes under that name. My 
determination of its origin depends on critical examination of 
the plant and its neighbours. 


Baker and Tate refer in their ‘‘New Flora,” 1868, to the 
very bush, and localise it so exactly that no mistake is 
possible; this means that this plant has persisted in_ its 
original station for 60 years at least. 
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(9) R. pempinellifolia X R. tomentosa var. sylvestris. Plate XIV. 


The present plant grows in a shady lane leading from 
Hawthorn Dene to the village of Hawthorn, Co. Durham, and 
was first observed on August 13th, 1919. 


Unlike the previous specimens we have brought under 
examination, it was a drawn-up, feeble-looking plant, and 
differed most obviously from all the other hybrids of the 
group in my possession by its bright green, heavily glandular 
foliage. At the date in question, its unripe hips were just 
commencing to fall. This suffices, in itself, to indicate that 
its second parent was not the #. mollis or R. omissa of the 
Corbridge and Slaley plants. Independently of this the 
Villose and Tomentose were but weakly represented in micro- 
genes in the vicinity, although, just as in other coast denes, 
f. mollts covered acre after acre, and excelled any other form 
in individuals. The only Zomentosa variety about was &. 
tomentosa var. sylvestris, and this coincided in colour and 
type of foliage, and in gland and prickle development with 
our plant. In a flora one would see it determined as &. 
gracilis, so that if all plants passing under that name are 
genotypically alike they are derived from a crossing between 
R. pimpinellifolia and R. var. sylvestris. | 


(10) R. mollis X R. canina (forma?) Plate XV. A. 


Without very close inspection, in the form of its glabrous 
leaflets, the flexuose nature of its internodes, the more or less 
reflexed sepals, this plant has a _ strong canima look 
Examination of the setose fruit and peduncles, its woolly 
flattish head of stigmas, its copiously compound serrate 
leaflets, its dilated stipules, just as strongly insists on the 
influence of A. mollis, whilst the prickles are a very obvious 
compromise between prickles of the straightish, thin smodlzs 
type and the stout uncinate ones of the typical Eucanine. Alto- 
gether, the plant is a good intermediate between the plants 
named. 
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(11) 2. coriifolia var. Lintont XK R. lutetiana. Fig. 25, 
Plate XXI. 

This forms a stout luxuriant bush. In its flowers the 
colour of the corolla seems to be a delicate pink intermediate 
between the white of /w¢e¢zana and the clear rose of Lintonz ; 
similarly, too, the shape of the petals strikes the mean, for 
they are neither so broad as those of /wfetiana nor so narrow 
as in Zanfont. In the calyx, the sepals are more strongly 
glandular and pinnate than those of /ufefzana and to a great 
extent approach Zzzfonz. The latter form has a_ broad 
woolly head of stigmas sessile on the disk; this has a much 
narrower head, slightly larger, subspherical, far from sessile, 
and weakly hispid ; in /w¢ef7ana, as we know, the protruding 
stigma head is nearly glabrous. ‘The lengths of the peduncles 
are intermediate. The bracts, stipules and prickles, in colour, 
shape and other minor characters, are not so far removed from 
Linton. 


The leaves are dark green and keeled and remind one of 
lutetiana; still, the teeth, whilst not so marked, bear the 
three or four glandular denticles of Zzntonz. Influenced by 
the same form they exhibit beneath a feeble hairiness on the 
primary veins, but only rarely do glands appear; when they 
do, they resemble the reddish ones of Zinéonz. 


On July 2tst. 1919, the sepals of the hybrid were horizontal, 
those of the adjacent Zzn/onz half erect, and those of /utetiana 
reflexed. At that time Zzn/on7 fruits were the largest by far, 
and, as a matter of fact, both the hybrid and /wfefrana were 
still flowering. 


To sum up, as a bush and broadly speaking, it is liker 
lutetiana and was at first regarded as a phase of that 
microgene ; in its minuter details it follows Lznéonz. 


I call it Rosa hybrid promussa. 
For all the figures, except those in the text, and Plate VIILI., 
fig. B,and Plate XV., I am indebted to Miss Monica M. Hull. 


Armstrong College, 
March 25th, 1920. 
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PLATE 1X.-—Rosa pimpinellifolia x R. mollis (Northumberland), 
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PLATE XII.—R. pimpinellifolia x R. coriifolia var. frutetorum. 
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PLATE XIIIl.—Rosa pimpinellifolia x R. omissa (Northumberland) ; 
practically sterile. 


r ra oe SS : : 
ty + Vath oh ote SA 
SVR SVAN re 


Py - + H {4 “id tien! 
Pens (Raunt ER ARS Le ME Pe. 2 
; } Poe | , 
: Sih FULMER 
1 ae, 
d a2 
r 
4 
F 
: ‘ 
‘ % ; 
a 
¥ 
ri } 
' + + iw’ a 

; 

7 S 

’ 

q 
4 ; 
sk, i 
i . i 


THE GENUS ROSA 


as op | 
| i 


(ie 


RS 


}. 


(Durham 


PLATE XIV'—A. pimpinellifolia x R. tomentosa var. sylvestris 
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PLATE XVI.—Figs. 1, 2. Ripe fruits of 2. coriifolia (Afzeliane). 
Figs. 3, 4. Fruits of 2. scabriuscula ( Tomentose ) just ripe. 
Figs. 5, 6. Fruits of 2. sabcristata ( Afzelian@e) just ripe. 
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PLATE XVII.—Fig. 7. Ripe and ripening fruit of R rubiginosa (Rubiginosz ). 
Fig. 8. Fruit of XR. mollis ( Villose) absolutely ripe. 
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PLATE XVIII.—Fig. 9. Fruit of Rosa dumetorum ( Eucanine ). 
Fig. to. Fruit of 2. omissa ( Villose) just ripe. 
Fig, 11. Fruit of 2. oissa in October. 
~_ Fig. 12. Fruit of 2. diserrata (Eucanine) just ripe. 
“Wig. 13. Fruit of 2. micrantha (Agrestes) just ripe. 
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PLATE XIX.—Fig. 14. Ripe fruit of Rosa Borrert ( Agrestes ). 
Fig. 15. Ripening fruit of R. Borrert ( Agrestes ). 
Fig. 16 Ripening fruit of A. /utetiana ( Lucanine ). 
Fig. 17. Ripe fruit of A. lutetiana (Lucanine ). 
Fig. 18. Fruit of A. pimpinellifolia var. spinosissima. 
Fig, 19. Fruit of R. pimpinellifolia ( Pimpinellifolie ). 
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PLATE XX.—Fig. 20. Fruits of 2. 


tomentosa var. sylvestris just ripe ( Tomentose ). 
IES Di, DH, 


Fruits of the fertile bush of the R. pimpinellifolia x 
R. omissa hybrids. 


Fig. 23. Fruit of 2. omissa bush parent to the above. 
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PLATE XXI.—Fig 24. Fruit of Rosa arvensis (Synstyle) 
Fig. 25. Fruit of hybrid 2. coriifolia var. Lintoni x R, lutetiana in 
November. 
Figs. 26, 27. Fruit of 2, tomentosa just ripe. 
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fligh Mortality among Frogs. 


The extreme fluctuations of temperature in the early months 
of 1917 seem to have been the cause of the death of an 
abnormal number of frogs, Rana lemporaria, in a local pond. 
This tiny lakelet on the outskirts of Gateshead is of cement, 
only two yards by three, about one and a half feet deep, and 
supplied with town’s water controlled by a tap. It contains 
several plants in baskets or pots, and has mud at the bottom. 
The ordinary number of frogs to be seen in the pond during 
summer has been 15 to 20. ‘Iwo gold-fish that have been in 
the pond about three years survived the winter safely. 


When the severe frost gave towards the end of February, 
and the ice melted, several dead frogs were seen, and at 
intervals 54 dead were taken out of the pond. In ordinary 
years not more than three or four perish. Many of the dead 
frogs had each a living male on its back tightly clasping it in 
the usual conjugal embrace. 


The best opinion that can be arrived at is, that the mild 
spell in January caused many of the frogs to become active 
and to leave their safe hibernating quarters in the mud at the 
bottom. They were observed to be on the move, elsewhere, 
in that month. Then came the severe frost and they fell 
victims to the treachery of the spring. After the thaw at the 
end of February, the sexual activities of the living males were 
stirred, and as they crawled along in search of females they 
found the dead ones, and these sufficed. 


Among the dead were three tiny ones, about one to one-and- 
a-half inches long, probably cases of arrested development, the 
cause of which is obscure. Such cases are better known in 
newts and in natterjack toads. 


Considering that frogs of this species are found as far north 
as 70° latitude, and at as high an elevation as 8,o0o0-ft. in 
the Alps, in both of which positions the winter temperature 
must be extremely low, it is thought worth now putting on 
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record that such a high death rate has occurred here in 
Tyneside. 


There must have been an uncommonly large congregation 
of frogs in this little pond in the winter 1916-1917, for after 
taking out the 54 dead there were still the usual score of 
living, and the spawn appeared in abundance in the fourth 
week of March. Nicholas Temperley. 


Ancient Mulberry Trees in Tyneside. 
Disappearance of the last one. 
(Note written in r917 by Mr. Nicholas Temperley). 


In 1872 the Yate’ Mr, 'G.@.’ Atkinson recordedsimewime 
Transactions of the Natural History Society, vol. V., the 
existence of many important trees in the two counties of 
Northumberland and Durham. Among these were four 
ancient mulberry trees, with details as follows, the girth being 


measured at 4 to 5-ft. from the ground :— 


(1) At Axwell Park, girth about 8-ft., spread of branches 
trifling, height 15-ft.; generally bears fruit which is used in 
tarts, but in fine seasons it ripens and is eaten at dessert. 
Bole about 3-ft., then divides into three spreading limbs. 


(2) At Bywell Hall, girth 7-ft. 7-ins., a ruin, bears a few 
berries occasionally. 


(3) At Felling Hall, east of the old residence of the 
Brandlings, now a public-house, called the ‘“ Mulberry Inn” ; 
girth 5-ft., spread of branches trifling, height 12-ft. ; suffocated 
by smoke and chemicals; has one branch to the north 
vigorous. Has not fruited for many years. The maid of the 
inn, when asked, said she could not tell its age, but they once 
hanged a monk on it. 

. (4) At Saltwellside, near Gateshead, girth 6-ft. 4-ins., 
spread of branches 8 yards, height 15-ft., a fine, fairly healthy 
tree. 

From Loudon’s Adoretum, vol. il, p. 1314, we learn that 
James I. in 1605 recommended the cultivation of silk-worms, 
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and offered packets of seeds of the mulberry to all who would 
sow them. No doubt this rendered the tree fashionable, as 
there is scarcely an old-fashioned garden without one. 
Morus nigra, the black-fruited mulberry, was introduced into 
England in 1548. In Britain it assumes a dwarf or stunted 
character, spreading into thick arms or branches near the 
ground, and forming an extremely large head. It is a tree of 
very great durability: the specimens at Syon House, on the 
Thames, are said to be over 300 years old, and some at 
Oxford are of nearly equal antiquity. In warmer countries 
silk-worms are fed on the leaves. In the south of England it 
ripens its fruit, but here in the north only rarely, and that in 
very warm summers. 


We have every reason to be confident that the four aged 
mulberry trees referred to in this note represent those dis- 
tributed by King James I., for local tradition has it that 
these came as saplings. 


Let us see how these four trees have fared in the interval 
between 1872 and 1917. 


(1) At Axwell Park the tree has entirely vanished, 
possibly in some alterations in the grounds. 


(2) I learn from my friend Mr. Thomas Sisterton, who 
recently held a celebration with four score candles on his 
birthday cake, and who has been parish clerk at Aywel/ for 
sixty-six years, that in his early days he had eaten the ripe 
fruit of the mulberry tree that stood in the Park there. It 
lived carefully propped up for. many years, and at last was 
blown over about twenty years ago, and has disappeared 
entirely. 


(3) The Felling tree has likewise gone. Its name alone 
survives in the rebuilt “ Mulberry Inn.” 


(4) The ancient tree at Saltwell has outlived its con- 
temporaries, but the fierce tempest this autumn has been fatal 
to it. After the Saltwell estate was acquired by the Gateshead 
Corporation for cemetery purposes, the aged tree lying almost 
horizontal was carefully propped up and surrounded by an 
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iron railing to protect it. It continued to bring forth its leaf 
in due season, and it bore fruit up to present year, 1917, but 
succumbed, alas, to “chill October’s stormy blast!” Not one 
of the four ancient trees remains. 


Convolvulus Hawk Moth (Sphinx convolvull). 


Of interest to entomologists was the sporadic appearance 
of this fine, bold moth during the summer of r917. ‘Two or 
three specimens were brought by strangers to the Hancock 
Museum during August for identification, but it was soon 
established that these were not solitary finds, for shortly after- 
wards several were recorded, chiefly from the coast or not far 
inland. Records of such were made at Whitley Bay and 
Ovingham by Prof. Meek; East Holywell, Stannington and 
Cullercoats by Mr. J. W. Thompson; Embleton by Mr. J. Meek; 
Prestwick Car by Dr. Martin; Belford by Mr. J. Purvis; 
Newcastle-on-Tyne by Mr. J. N. Tate; Gateshead by Mr. J. 
Thompson; Winlaton by Mr. J. Atkin; Stocksfield (male and 
female) by Mr. W. L. Turner. One of our members, stationed 
near the coast in Kent, found the moth flying in large numbers 
and took five specimens. 


In response to a letter which the editor of ature was good 
enough to insert on September 2oth, it was found that the 
moth had been taken to the west and north over a wide area. 
Col. Fawcett of Leicester kindly reported that a male and 
two females had been taken there and a male at Kirkby 
Mallory, nine miles west. Another on a tobacco plant at 
Bath by Mr. H. H. Winwood; one at Blandford in Dorset ; 
at Winsford, Cheshire, by Mr. Ledward; at Kendal by Mr. 
Geo. Nicholson; at St. Andrews in the Castle ground by Dr. 
Walter S. Collinge. 


The record is by no means complete; it is, however, 
sufficient to suggest an immigration from the near Continent 
and to lead one to enquire why it is not a yearly occurrence. 
Sphinx convoluult is described as being rare throughout 
Britain by Mr. J. E. Robson in his Catalogue of local 


Lepidoptera, Natural History ‘Transactions, vol. XII., pp. 39 
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and 304; especially rare in the north of England. Never 
taken in the larval state until rg0r, when Mr. Proudlock found 
about 50 in a hedge overgrown with Convolvulus Sepium near 
Seaton Sluice, which were identified by Mr. Robson. As the 
plant which forms its food is plentiful in this country, one 
wonders why the moth should not breed here. 

C. E. Robson. 


Camberwell Beauty at Rothbury. 


(Extract from letter from Lord Armstrong to 
Pro, WI, C, Pew), 


I am writing to you, as I feel it will be of interest to you 
and your brother entomologists to hear that on or about May 
14th, 1918, I was working in our woods with my ‘ lady foresters’ 
when I saw a fine specimen of the Camberwell Beauty 
(Vanessa antiopa). It was quite tame and kept flying about 
near us in the sunshine during a great part of the afternoon. 
I could easily have caught it if I had had a net. I see 
specimens were noted in 1896 in Berwickshire and the Isle of 
Skye. 


Rooks and Sparrows. 


For a number of years there has been sad havoc among the 
oak trees with caterpillars. This year (1918) has been even 
worse than usual. In many instances there were scarcely any 
leaves left. Ifit had not been for the rooks, helped by jack- 
daws and starlings, the oaks would have had a bad chance of 
thriving. I take Chopwell Woods which cover well nigh a 
thousand acres. The rooks know somehow or other when 
the caterpillars are at their height; they do not, however, go 
here or there or any way, but organise themselves, and they 
seem to work according to plan. When the time arrives for 
them to start destroying caterpillars, starting early in the 
morning they take one section of the wood and go thoroughly 
through it: this lasts for one day; the next day they take 
another section and so on till all the wood is searched. ‘This 
lasts about three weeks, Of course it is impossible to get 


eae MISCELLANEA, 1917—1921 


every caterpillar; there are always some that get through. 
But for the rook I believe the oaks would disappear, while as 
it is the oak is greatly impeded in its growth. 

The sparrow, too, does a large amount of good which very 
few people ever notice. It loves moths, and is never tired of 
hunting and catching them on the wing or in hiding. It is 
amusing to watch a sparrow chasing a moth on the wing. 
It is a bit clumsy, but it generally gets it. They hunt under 
potato tops and cabbages, in crevices, behind fences and in 
all sorts of places. The sparrow also takes the crane-fly by 
the hundred. A few’ years ago I spent an amusing twenty 
minutes watching a pair of sparrows trying to catch a dragon- 
fly. Of course they failed. After trying all they could to 
catch it they were exhausted and dropped to the ground for a 
rest, during which the great insect disappeared. The chaffinch 
and jackdaw are the greatest enemies of the allotment holder. 


LP. Charlton, Fuly, rors. 


Blackcap wintering in Northumberland. 


One of the most interesting of recent additions to the 
Hancock Collection of British birds is a Blackcap (Syluza 
atricapilla, L.) which was wintering in Northumberland. The 
bird, a male, was brought to the Museum by Dr. Hamilton 
Drummond on January rth, 1921. It had been seen all 
through the late autumn and until early January about the 
garden at Twizell House, near Belford, where it had come 
with other birds to a bird-table and had fed on bread crumbs. 
It was found dead on January gth. When I skinned it I 
found no trace of injury and the body was not wasted, but 
the flesh was noticeably soft and watery. Blackcaps have 
long been known to remain in the British Isles in exceptional 
cases for the winter, but usually in the southern counties. 
‘ Only about four previous instances are on record for North- 
umberland and Durham (see Mr. George Bolam’s Ards of 
Northumberland and the Eastern Borders, p47). Vhe present 
specimen was presented by Mrs. Maling, of Twizell House, 


L. Leonard Gill, 
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REPORT OF THE COUNCIL 
FOR I913-I914. 


THE outstanding event of the year in the history of the Society 
is the attempt which has been made to raise an Endowment 
Fund for the maintenance of the Museum. ‘The need of an 
endowment has long been apparent ; it has been felt, in fact, 
since the Hancock Museum was first built. As is pointed out 
in the recently issued appeal (reprinted later in this report), 
the generosity of local people of the last generation enabled 
a particularly fine Museum to be built and equipped, a 
Museum worthy of the noted collections it was to house and of 
the distinguished men by whom those collections had been 
made. But from the beginning it was plain that the resources 
of the Natural History Society were by no means adequate to 
maintain the Museum on lines commensurate with the ex- 
cellence of the building, and this has been the chief problem 
before the Society for the last thirty years. By great efforts 
the membership has been considerably increased, but a limit 
in this direction appears to have been reached, and it is now 
none too easy to secure enough new members year by 
year to keep up the numbers. Many other institutions of 
similar kind have from time to time benefited by legacies. 
Such has rarely been the good fortune of the Natural History 
Society; its invested funds derived from this and other sources 
were very small until a few years ago it received the generous 
bequest of the late Mr. George E. Crawhall. An endowment 
fund built up from legacies or direct contributions was so 
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obviously the best solution of the Society’s difficulties that it 
was thought of, and an attempt made to realise it, in the early 
years of the Museum’s history. The present effort is due to 
the initiative and energy of Mr. N. H. Martin. Its object is to 
secure an endowment sufficient to provide for the general 
upkeep of the Museum, and to leave the members’ subscrip- 
tions free for the publication of scientific papers and for 
meeting the numerous demands for special expenditure which 
arise every year. Itis calculated that a capital sum of £25,000 
would yield the necessary income, and that is accordingly the 
amount asked for. 


The appeal was signed by the President, Lord Joicey, 
who headed the subscription list with £1,000. Other donations 
brought up the total to £3,224 4s. 6d. on June goth, and 
rather more than £500 has been added subsequently. There 
was apparently little prospect that the fund would quickly 
reach the figure originally aimed at, and the outbreak of war 
has naturally destroyed all expectation of making further pro- 
gress with it at present. It may be hoped that with the 
return of more settled conditions it will be possible to revive 
the effort and bring up the fund to a level more nearly 
adequate to the needs of the institution. Meanwhile the best 
thanks of the Council are accorded to the members and others 
who have already contributed to the fund. A list of the 
subscriptions will be found on a later page. 


The President’s subscription to the fund has been referred 
to. The Society is indebted to him for financial help in another 
direction: as the Treasurer’s report shows, Lord Joicey very 
kindly paid off the deficit under which the year opened. The 
Council have been much gratified also during the year by the 
readiness with which a number of members have come forward 
to enable certain special expenditures to be met. In this way it 
- has been possible to complete the dark-room and photographic 
outfit of the Museum, and to secure an extremely desirable 
acquisition in the shape of Dr. Eltringham’s collection of 
butterflies. Further details of these will be found in the 
Curator’s report on museum work, and lists of the subscriptions 
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are printed later in the report. In connexion with the fund 
raised for the photographic outfit (started last year by 
Mr. W. E. Beck with a gift of £10), special mention must be 
made of Mr. J. G. Bell’s two subcriptions, namely, 44 16s. 2d. 
to clear off the balance on the cost of the apparatus and 
43 18s. for the equipment of the dark-room. 


Beyond a little work on the roof, where defects were re- 
vealed by the extraordinary rainfall of September 16th, 1913, 
the building has not required much repair during the year. 
A heavy charge has, however, fallen upon the Building Repair 
Fund in consequence of some very necessary work on the 
drains. The main drain at the back of the Museum showed 
evidences of defective flow, and under the direction of Mr. 
J. J. Hill and Mr. W. E. Beck it was opened up and examined. 
The defect proved to be of long standing, and of so serious a 
nature as to necessitate the entire reconstruction of that section 
of the drainage. The new drains were laid on a system 
planned by Mr. Hill, which makes it easy to locate and remedy 
any trouble that may occur in future. While the workmen 
were at the Museum the opportunity was taken to have some 
minor defects in other drains and other parts of the build- 
ing attended to. Mr. Hill gave his efficient professional 
services free of all cost to the Society, and Mr. Beck also 
kindly co-operated with him in planning and supervising the 
work. Another service has been rendered by Mr. Wilfred 
Hall: at his own expense he has had the oak doors in the 
front of the Museum cleaned and put into good order. There 
is still work waiting to be done on the building, particularly in 
repointing masonry. ‘The House Committee have recom- 
mended that a considerable amount of this work should be 
carried out during the coming year. The good progress made 
by Mr. Walther with the examination and re-arrangement of 
the mineral collection has necessitated the purchase of five 
supplementary cases, and already more are required. 


The membership of the Society on June 30th stood at 412, 
which represents a gain of two in the year. Sixteen new 
members have joined the Society, whilst six have been lost by 
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death and eight by resignation. The year’s total of ordinary 
visitors to the Museum is 16,148; an additional number of 
3,907 has been registered for the visits of classes from the 
municipal Council Schools. The attendance at the lectures 
given at the winter evening meetings averaged 45, a much 
lower figure than usual; but the average of 115 at the 
Christmas holiday lectures for young people, and that of 76 
for the Curator’s “museum talks,” were quite satisfactory. 
The thanks of the Council are due to the lecturers, who 
by their willing help enabled a full course to be given during 
the winter. The evening meetings of those interested in field 
work were continued, and it is hoped that these will be made 
good use of in future sessions. The programme of field 
meetings planned for the summer months was carried out; 
the number taking part in them was about equal to the 
average of recent years. 


The visits of classes from the Council Schools have un- 
fortunately become more irregular even than last year ; it is 
understood that they are not now organised at all, but that it 
is left to the individual teachers to bring their classes when 
they can. No doubt the difficulties are considerable, but 
in view of the extensive use which the schools in some other 
towns make of their local museums, the apparent failure of 
the experiment here is disappointing. It is counterbalanced 
to a certain extent by the fact that the authorities of the Royal 
Grammar School have arranged for their masters to bring 
boys to the Museum, and to give them lessons there on any 
subject which can be illustrated by the collections. As part 
of this arrangement the Curator, during the winter terms, has 
given lessons on the British birds to classes of the Grammar 
School boys. 


One part of the Transactions, vol. iv., new series, part 1, 
has been issued during the year. It contains about 250 
pages. In addition to a number of valuable technical papers, 
the contents include two which are of more general interest, 
namely those of Mr. C. T. Trechmann on Neolithic remains 
on the local moors and coast-line, and of Dr. J. A. Smythe 
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on the traces left by the Ice Age in Northumberland. Some 
papers are now in hand for the next issue. There is also a 
prospéct of an addition to the series of museum catalogues. 
There has long been a need for a catalogue of the original 
drawings and woodcuts by Thomas Bewick shown on the 
gallery of the zoology room. Mr. E. Bewick Ward has now 
offered to have such a catalogue printed at his own expense, 
and Mr. W. H. Gibson, of the Newcastle Public Libraries 
staff, is kindly preparing the text in his spare time. 


The Hancock Prize Competition for 1913-14 had a special 
interest owing to the President’s offer of three extra prizes— 
a second prize of the value of £2 in the main competition, 
and prizes of the value of 25s. and 15s. for competitors under 
sixteen years of age. ‘The first prize in the senior competition 
was won by Mr. P. Charlton of Chopwell, the second by Mr. 
J. Buckle of Darlington. In the junior section the first and 
second prizes were won respectively by Miss Mamie B. 
Richardson (aged 9) and Miss Jessie M. Thomson (aged 11). 
The duties of judging the essays were kindly and very 
efficiently discharged by the Rev. J. E. Hull and Mr. George 
Bolam. 


Among the members of the Natural History Society lost 
during the year by death were two whose active interest in its 
work dated from considerably before the building of the 
Hancock Museum. Mr. E, J. J. Browell was for many years 
a member of the committee and a trustee, and later as 
senior vice-president he usually occupied the chair at the 
Council meetings. His scientific interests lay chiefly in the 
direction of mineralogy and petrology. Mr. James S. Forster 
was an old and admiring triend of Mr. Hancock; even when 
he had become completely an invalid one of his greatest 
pleasures was to be wheeled round the bird room. Death has 
also deprived the Society of the very competent services of Miss 
Emily Welford, who for eight years had been on the Museum 
staff as lady secretary and typist. She had adapted herself 
with such success to her position, and had become so estab- 
lished in it, that her loss was very seriously felt. During her 
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illness her duties were kindly taken over by her sister, 
Miss Edith Welford, whose help was very welcome in 
this emergency. Miss Gladys M. Scott has been appointed 
to fill the vacancy, and has been at work long enough 
to show that she will be a thoroughly useful member 
of the staff. Lastly, the Council, in touch with the work that 
is being quietly and steadily done day by day at the Museum, 
take the opportunity of acknowledging the thoroughness and 
efficiency with which Mr. Gill, the Curator, and his assistants 
fulfil their various duties. 


NEW MEMBERS ELECTED 
FROM JULY, 1913, TO JUNE, 1914. 


Edward C. Chaston, 36, St. George’s Terrace, Newcastle-upon-Tyne. 

J. Cowper, 7, Framlington Place, Newcastle-upon-Tyne. 

Arthur J. Haggie, J.P., The Manor House, Longbenton. 

Jas. Heslop, South Close, Riding Mill-on-Tyne. 

A. H. Higginbottom, Simmondley, Adderstone Crescent, Newcastle- 
upon- Tyne. 

Cuthbert A. Lambton, 2, Kensington Terrace, Newcastle-upon-Tyne. 

T. W. Lovibond, West Jesmond House, Osborne Road, Newcastle- 
upon-Tyne. 

Wm. P. Mail, Roecliffe Cottage, Corbridge-on-Tyne. 

Dr. William Martin, West Villa, Akenside Terrace, Newcastle-upon- 
Tyne. 

F. C. Pybus, F.R.C.S., Windsor House, Jesmond Road, Newcastle- 
upon-Tyne. 

Thos. Sanderson, 3, Westfield Avenue, Gosforth. 

Mrs. A. S. Swan, Daneswood, North Avenue, Gosforth. 

C. E. Thelwall, 36, Percy Gardens, Tynemouth. 

R. J. Thompson, 38, Eldon Street, Newcastle-upon-Tyne. 

Frederick Wise, Heddon Hall. 


ASSOCIATE MEMBER. 
William Richardson, 91, Whitefield Terrace, Heaton. 
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The reports which I present each year will give some idea 
of the work actually accomplished in the Museum, but it may 
be worth while for once to include something more, namely a 
brief summary of the various pieces of work we have sot 
accomplished, but which are more or less in hand or in 
temporary abeyance. It is these which constitute the real 
worry of trying to carry on the work of a large museum with 
a small staff. Definite progress can only be made by con- 
centrating upon one line of work at a time. But meanwhile 
small miscellaneous jobs accumulate ; and further, it nearly 
always happens that before we have properly finished the 
work we have concentrated upon, something else has become 
so urgent that we have to divert our energies to it and leave 
one more piece of work on the “temporarily in abeyance” 
list. Our position at the present time in regard to the most 
necessary museum work is shown in the following table :— 


Actually in hand: 


Butterflies, Eltringham collection, practically finished. 
Minerals— work in Mr. Walther’s hands. 

Skeleton of lion. 

British butterflies and moths. 


Lh 


~ 


temporary abeyance: 


Exotic moths. * 
British beetles, reference collection. 
Fish casts, painting and finishing. 
Skeleton of whale. 


Lh 


Ss 


longer-standing abeyance : 


Marine invertebrates (much done several years ago, but much still 
to do in arranging and labelling). 

Small skeletons. 

Geological introductory cases. 

White whale model—alterations. 

Printing of labels (much waiting to be done in all parts of museum). 
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Much-needed but not taken up in recent years: 


Bird-room gallery—large numbers of bird skins to be mounted. 

Insects—exhibition sets of orders of insects other than butterflies 
and beetles. 

Reptile collection—general overhauling. 

Fossils—enormous quantity to be identified, labelled and arranged. 

Rock collection—overhauling and bringing into useful order. 

Geological sections—large-scale coloured sections for geological 
room. 

Store-specimens and duplicates—much overhauling required. 


The work shown here as “actually in hand” was none of it 
in hand at the beginning of the year under review. Then and 
for some time afterwards we were chiefly occupied with (a) 
the casts of fishes, (4) the beetles, and (c) to some extent with 
the whale’s skeleton. Later, with the prospect of having Dr. 
Eltringham’s butterflies to deal with, we had to leave the fishes 
in order to get the exhibition series of beetles finished. For 
the same reason we had to postpone putting together the 
whale’s skeleton, especially as we had to take in hand (d) a 
fresh skeleton, that of a lion. For the last four months of the 
year we were engaged for the most part upon (e) Dr. 
Eltringham’s butterflies. Work in one other department, (/) 
that of the minerals, has been pursued with continued vigour 
by Mr. P. Walther. Notes on these various lines of work 
follow. 


(a) Casts of fishes. Among the more striking casts made 
and painted were those of a large angler, a cod, a dogfish and 
a large ballan wrasse. One of the most annoying instances 
of work having to be temporarily shelved is this of the fish 
collection. We cannot fix the casts in the cases until all, or 
nearly all of them are finished, and consequently we are 
having to leave the show cases of the fish collection in a very 

‘unfinished condition. 


(b) Beetles. The general series from all parts of the world 
has been finished and put on view. With the British reference 
collection good progress was made in the earlier half of the 
year ; a large part of the work was done for us by Mr. Geo. B. 
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Walsh, of Jarrow, who very kindly devoted much of his spare 
time to it during the winter. This reference collection, which 
is being formed by combining three private collections—those 
of the late T. J. Bold, and of Mr. John Gardner and Mr. 
R. S. Bagnall—will be one of the best in existence when it 
is completed. 


(¢) Whale’s skeleton. We obtained the tools and the iron- 
work necessary for mounting this large skeleton, and had 
begun drilling the bones, but, as already stated, we then had 
to defer the mounting to some later time. 


(a) Skeleton of lion. In April the body of a fine male lion 
was sent to the Museum by the proprietors of Bostock and 
Wombwell’s menagerie. To our own disappointment and 
that of the donors, we found that the skin was useless for 
mounting: the disease of which the animal had died had 
apparently loosened the hair. We are therefore preparing the 
skeleton, and this will be a valuable addition to our limited 
osteological series. 


(¢) Dr. Eltringham’s butterflies. These constitute un- 
doubtedly the most important acquisition made to the Museum 
in recent years. The collection includes about 6,000 speci- 
mens, practically all in fine condition, and contained in four 
cabinets, of which two are very large and of the best make. 
The butterflies of all tropical and sub-tropical parts of the 
world are well represented; many rarities are also included, 
and as Dr. Eltringham has made a special study of mimicry 
(he is the author of an exhaustive monograph, recently 
published, on “ Mimicry in African Butterflies”) his collection 
is particularly rich in examples of this remarkable phenomenon, 
Dr. Eltringham is now working on the vast collections in the 
Hope Department of the Oxford University Museum. He 
consequently has little use for a collection of his own, and he 
generously offered it to the Natural History Society at a price 
which scarcely represented the value of the cabinets. After it 
had become the property of the Museum we were indebted to 
Dr. Eltringham for a further great kindness. He planned out 


x REPORT ON MUSEUM WORK 


for us a series of eighteen cases illustrating all the groups of 
the world’s butterflies, and five cases illustrating mimicry in 
different regions. For these cases he selected the specimens, 
and finally drew up an excellent series of descriptive labels. 
In this way, with his thorough knowledge of the subject and 
of the collection, he saved us an immense amount of work, 
and the subsequent installation of the cases, though quite a 
long job, was a straightforward one. The descriptive labels— 
typed, and with hand-printed headings—we have framed 
behind thin glass and placed on the inside of the shutters 
which protect the cases from light. When the shutters are 
opened the labels thus confront the visitor, but do not take up 
any of the exhibition space in the cases. We have since been 
making up a few cases on a geographical basis, to illustrate 
the butterfly fauna of particular parts of the world. Though 
there is still a large collection left in the original cabinets, the 
series of butterflies put on public view forms a splendid and 
most attractive addition to our show-collections ; while 
the illustrations of mimicry in all its phases are certainly 
among the best things of the sort exhibited to the public 
anywhere. 


In addition to the cases supplied from Dr. Eltringnam’s 
collection, we have made up four exhibition cases of British 
butterflies and moths. The final portion of the work on the 
Lepidoptera will consist in preparing a representative series of 
the moths of the world. For this we have already looked out 
a considerable amount of material from our store-cupboards, 
but many of the specimens require re-setting and many 
additional specimens are needed. By way of meeting this 
deficiency, we propose to use the small balance of the Lepi- 
doptera Fund for making occasional purchases of exotic 
moths from the London sales. 


(f) Minerals. Mr. P. Walther continues his splendid work 
on the mineral collection. During the last two or three years 
he has analysed great numbers of doubtful minerals, examined 
large quantities of store specimens, and thoroughly over- 
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hauled and re-arranged the exhibited collection. He has now 
been setting out the minerals in standard cardboard trays, 
which in itself quite transforms the general appearance of the 
collection. A further great improvement has been brought 
about by having upright centre cases fitted above five of the 
desk cases, and using them for the exhibition of specially fine 
specimens. Such centre cases should undoubtedly be fitted 
to all the desk cases in the mineral galleries, and I hope we 
shall in time be able to provide them. A second batch of five 
at the present time would greatly facilitate Mr. Walther’s 
work. He is now engaged in preparing a complete tabulated 
catalogue of the collection, and from this catalogue the labels 
will afterwards be printed. His brother, Mr. W. Walther, has 
kindly defrayed the cost of a small printing outfit for this 
purpose. 


A few other matters may also be referred to briefly : 


Wild flowers. Fresh wild flowers have again been shown 
on the counter in the entrance hall, and, as was the case last 
year, we have been indebted for supplies chiefly to Mr. Randal 
B. Cooke, of Corbridge, and Mr. Carins of Ovington. Miss 
Scott has taken readily and successfully to the duty of 
identifying and tending the flowers. 


Taxidermy. Not much has been done this year. I have 
mounted a nestling raven and a hamster (a Continental 
rodent). A Welsh example of the polecat, presented in the 
flesh by Mr. George Bolam, has been mounted by a pro- 
fessional. 


Parties conducted. At various times during the year I 
have met parties by arrangement and conducted them round 
the Museum. In December we had a visit of an unusual 
kind: at the suggestion and at the expense of Mrs. Pease, a 
large party of children from the Royal Victoria School for the 
Blind were brought to the Museum. We set out a number of 
things for them to feel and examine—mammals, large birds, 
and ethnological objects—and they seemed to get much 
interest and enjoyment out of the’ experience. 
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“ Museum talks.” Attendances at my “ museum talks” had 
fallen in the preceding year to the low average of 44. Last 
winter I tried the experiment of making four of the talks into 
a series, dealing with the bird life of different situations and 
types of country. The result (as far as numbers were con- 
cerned) was an average attendance of 76 for the winter, and 
of 92 for these four talks. This, though gratifying, can hardly 
be taken as conclusive as to the success of giving the talks in 
series: birds are always a more popular subject than any- 
thing else. 


Photographic outfit. We are now very well equipped in 
this way, and have been glad of it on many occasions during 
the year. Our outfit consists of a half-plate Sanderson 
camera with Zeiss lens and accessories, an enlarging and 
reducing lantern, and a very convenient dark-room. The 
excellence of the lens and the great range of movements pro- 
vided in the camera make the outfit extremely useful for the 
varied applications of photography which arise in museum 
work. 


Donations. A list of these will be found on a later page, 
but a few call for special mention. Dr. Eltringham’s butter- 
flies, as already stated, were in reality largely a gift. A 
number of good fishes for casting were sent us by Mr. 
W. E. Forster, of Paignton, Devon, who was most kind in 
exerting himself to obtain fishes which we particularly wanted. 
From Mr. W. A. C. Henderson we received a large and well 
preserved collection of reptiles and other natural history 
specimens collected by him in the neighbourhood of Singa- 
pore, and from Mr. Max Holzapfel another batch of reptiles, 
etc., from East Africa. Mr. Harold Cookson has presented 
to the Museum a considerable collection of British birds and 
’a number of interesting ethnological objects which he had 
brought home from Africa, New Zealand and the South Seas. 
The most important acquisition connected with local ornith- 
ology is a clutch of quail’s eggs presented by Mr. Thomas 
Thompson, of Ryton; they were taken from a nest at Ryton 
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about twenty years ago. A consignment of miscellaneous 
minerals from South America, presented by Mrs. Knothe, 
was found by Mr. Walther to include a number of rare and 
valuable ores. 


Outside help. A number of people outside the staff have 
given us help which it is a pleasure to acknowledge and 
record. Mr. Walther’s work on the minerals, continued now 
for several years, is one of the finest pieces of work done for 
any museum by an honorary curator that has come to my 
knowledge. Two other honorary curators, Dr. H. Eltringham 
and Mr. Geo. B. Walsh, have given us very valuable help 
which has already been referred to. Mr. A. Blayney Percival, 
who has been home on furlough from British East Africa, has 
laid out as a temporary loan exhibition in the Museum an 
extremely interesting set of skins of birds and small mammals 
collected by him in that country. Mr. B. Storrow, of the 
Dove Marine Laboratory, and Mr. George Bolam have 
thoroughly revised a card catalogue of local fishes which 
Mr. Fletcher and I had drafted. Four scientific men who 
have visited the Museum during the year have given valuable 
help in the way of identifying specimens and revising labels : 
Dr. R. Hartmeyer, of Berlin, who corrected the naming of our 
tunicates; Mr. Balfour Browne, who revised the water-beetles 
in our reference collection; Dr. Morley Davies, of the 
Imperial College of Science, South Kensington, who gave me 
the most modern names for a number of fossils; and Dr. A. C. 
Haddon, of Cambridge, a leading ethnologist, who looked 
over our ethnological collections and gave me much useful 
information. Dr. Hartmeyer is the chief living authority on 
the tunicates (sea squirts), and his object in coming here was 
primarily to examine the classical collection of Joshua Alder 
and Albany Hancock. He has written a full and most 
valuable report upon it, which he offers for publication in the 
Transactions. 


I should like to record my personal sense of obligation to 
the excellent staff by whom I am assisted at the Museum. I 
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must also say how deeply I and the other members of the 
staff regretted the death of Miss Welford. With a disposition 
which earned her everyone’s liking and respect she combined 
such efficiency and conscientiousness that we could leave to 
her with absolute confidence the work that she was called 


upon to do. 
E. LEONARD GILL. 
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HONORARY OFFICERS OF THE SOCIETY 


Elected at the Annual Meeting, October 20th, 1913. 


PATRON 
The Right Hon. Lord Armstrong, M.A., D.C... 


PRESIDENT 
The Right Hon. Lord Joicey. 


VICE-PRESIDENTS 


The Duke of Northumberland. 
Viscount Ridley. 

Lord Barnard. 

Lord Ravensworth. 

The Bishop of Durham. 

The Bishop of Newcastle. 
Sir Hugh Bell, Bart. 

Sir Arthur Middleton, Bart. 


Sir Andrew Noble, Bart., F.R.S. 
Sir G. H. Philipson, M.D., D.C:L. 


Sir John Swinburne, Bart. 

Sir Lindsay Wood, Bart. 

Prof. Sir Thos. Oliver, M.D. 
The Lord Mayor of Newcastle. 


Lt.-Col. C. H. E. Adamson, C.I.E. 

Lt.-Col. W. M. Angus, C.B. 

Prof. G. S. Brady, M.D., F.R.S. 

E. J. J. Browell. 

R. Coltman Clephan, F.S.A. 

Clive Cookson. 

Samuel Graham. 

Principal W. H. Hadow, M.A., 
Mus. Doc. 

N. H. Martin, F.R.S.E., F.L.S., 
Coe 

H. N. Middleton. 

Col. C. W. Napier-Clavering. 

Prof. M. C. Potter, M.A., Sc.D. 
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Hugh P. Angus. 

W. E. Beck. 

Rev. W, McLean Brown. 
Reginald Bryant. 

ele Gracie: 

Wilfred Hall. 


T. E. Hodgkin, M.A. 
Hon. J. Arthur Joicey. 
Prof. A. Meek, M.Sc. 
Ernest Scott. 

George Sisson. 


J. D. Walker, J.P. 


HON. SECRETARIES 


C. E. Robson. 


| J. Alaric Richardson. 


HON. TREASURER 
A. H. Dickinson. 


HON. AUDITORS 
Samuel Graham. 
W. J. Bellerby. 
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EVENING MEETINGS HELD DURING THE 
WINTER SESSION, 1913-1914. 
Oct. 22,—Mr. W. H. Young, F.Z.S., F.L.S.: ‘* Micro-Organisms of 
the North Sea’’; chair taken by Mr. H. Benson. 


Nov. 12.—Rev. J. E. Hull, M.A. : ‘‘The Colours of Flowers”; chair 
taken by Mr. Richard Adamson. 


Dec. 10.—Rev. W. McLean Brown: ‘‘ The Pollination of Flowers’? ; 
chair taken by Mr. Hugh P. Angus. 


Jan. 14.—Dr. J. T. Dunn, F.I.C.: ‘‘Crystals’”?; chair taken by Mr. 
Wilfred Hall. 


Feb. 11.—Mr. F. C. Pybus, F.R.C.S.: ‘‘The Natural History of 
Disease ’’ ; chair taken by Mr. John Talbot, M.A. 


Mar. 11.—Mr. T. Bentham, B.Sc.: ‘‘ Some Parasites of Man’’ ; chair 
taken by Mr. C. E. Robson, 


Mar. 18.—Private Evening Meeting of the Society: Report on Field 
Meetings of 1913, by Mr. Edwin Burnup. Reading of extracts 
from the Hancock Prize Essays. 


AFTERNOON LECTURES TO YOUNG PEOPLE. 
Dec. 29.—Mr. George Hurrell, B.A. : ‘‘ Shore Life’’; chair taken by 
Mr. N. H. Martin, J.P., F.R.S.E., F.L.S. 


Jan. 5.—Mr. H. S. Wallace, F.E.S.: ‘‘A Thimbleful of Pond Water”’ ; 
chair taken by Prof. M. C. Potter, M.A., Sc.D. 


CURATOR’S “MUSEUM TALKS.” 


Oct. 29.—Garden Birds. 

Nov. 26.—Woodland Birds. 

Dec. 17.—Moor and Mountain Birds. 
Jan. 28.—Birds of Inland Waters. 
Feb, 25.—Beetles. 

Mar. 25.—The Plumage Bill. 
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LIST OF DONATIONS 


FOR THE YEAR ENDING JUNE 30TH, 1914. 


Dr. Gro, ABBoTT (Tunbridge Wells).—Forms of concretionary mag- 
nesian limestone from Fulwell Quarry, Sunderland, to add to a set 
previously presented. 

Cot. C. H. E. ApaAmson, C.J.E. —Two entomological store boxes, and 
some duplicate Burmese butterflies. 


Hueu P. Ancus.—A living leech found in garden soil. Three goliath 
beetles from Africa. 


Gro. A. ATKINSON.—Natural history specimens from Japan: a further 
batch of butterfles and six bird skins (Japanese pheasants, etc.). 


RICHARD S. BAGNALL, F.E.S., F.L.S.—Reprints of papers by the 
donor : two on Symphyla, six on British and foreign Thysanoptera, 
one on a new British centipede (Lithobius duboscgut), and a 
** Review of Field Work in 1911.”’ 


T. LinpsAy BAINBRIDGE. —A living peregrine falcon (now being kept at 
the Museum). 


HARRY BENSON.—Some locusts brought by the donor from Teneriffe 


GEORGE BoLAM.—Copy of the donor’s book ‘‘ Birds of Northumberland 
and the Eastern Borders.’’ A polecat in the flesh, and shells of 
kites’ eggs sucked by crows, from Wales. Noctule bats and a lesser 
shrew, from East Yorkshire. 


R. Botam.—A living male of the longicorn beetle Astynomus aedilis. 


E. H. Bostock (Bostock and Wombwell’s Menagerie).—The bodies of a 
~ young leopard and a fine adult lion. 


GEO. STEWARDSON BrApDy, M.D., F.R.S.—Reprint of paper by the 
donor *‘ On Freshwater Entomostraca from various parts of South 
Afric.a”’ 

British MusrtuM (NATURAL History), the Trustees.—A set of copies 


of the labels used for the series of British nesting birds. 


Mrs M. G. CAMPBELL (Falstone).—A Northumbrian bread basket, 
made about 1790, which ‘‘belonged to the Robsons of Emmet- 
haugh, North Tyne.” 
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H. G. CARR-ELLISON.—On loan : skins of some birds collected about fifty 
years ago in China and elsewhere. 


ABEL CHAPMAN.—A salmon parr from the North Tyne (used as model 
for painting a cast). 


HucuH V. CHARLTON.—Large water-colour painting, framed, of an eagle 
owl in the Hancock collection. 


P. CHARLTON (Chopwell).—Fossil plant-remains from Chopwell, includ- 
ing examples of Mariopteris muricata, and of unidentified spores, 
seeds or eggs on a slab of fine Asterophyllites foliage. Also a large 
plant of broomrape, Orobanche major. 


IsAAC CLARK.—Two nestling ravens. 


Mrs. ALFRED COCHRANE.—A pair of living golden pheasants for the 
aviary. 

CocHRANE and Co.—Sample of barytes, with alstonite and witherite, 
from New Brancepeth Colliery. 


Haro_p CooKxson.—A collection of skins (73) of British birds, includ- 
ing black redstart from Northumberland, dotterels from the 
Highlands, and varieties of grouse and chaffinch. Other natural 
history specimens: a large colony of the coral AZerulina, part of 
the skeleton of a trigger-fish (West Indies), two ‘‘ vegetable cater- 
pillars” from New Zealand. A number of ethnological objects 
collected by the donor, including a native drum, tobacco pipes, 
carved figures, and a gazelle trap, from Africa; kava root 
and bowl, combs, tappa, etc., from the South Sea Islands; flax 
dresses, etc., from New Zealand. 


TuHos. Dunn (Whitley Bay).—Skeleton of opah or king-fish from near 
St. Kilda; a rabbit-fish (CAzmaera) and a sponge, also from 
northern waters. 


Tuos. ELitiotr (Ford, per Newby S. Green).—A very large pike, 
netted in the Till (cast made for Museum). 


Dr. HArry ELTRINGHAM.—Reprint of paper by the donor ‘‘ On the 
Urticating Properties of Porthesta similis, Fuess,”’ Also a number 
of entomological store-boxes. 


Wm. ELTRINGHAM (West Ryton).—An unusually fine example of the 
enigmatic fossil Palgoxyris (egg-case of a large fish ?) in a clay- 
ironstone nodule from Crawcrook. 

W. E. Forster (Paignton, Devon).—-A number of fishes for casting, 
including ballan wrasses, pilchards, a pollack, and a shadow-fish or 
maigre ; also an eared grebe in winter plumage. 
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H. W. Garsutt (Bulawayo).—Photographs of the remarkable pre- 
historic ruins in Rhodesia and of Rhodesian scenery; a Kaffir 
sweat-scraper ; some small agate pebbles of puzzling origin. Also, 
per P. Walther, two Kaffir throwing spears and a hippo-hide whip. 


Jno. GARDNER, F.E.S.—A further instalment of the donor’s collection 
of British beetles, for incorporation in the Museum reference 
collection. 


NEWBEY S. GREEN.—Some fishes (pike, roach, etc.) for casting and 
painting. 
P. O. HArg.—A living water rail (subsequently kept for some weeks in 


the aviary) which ran into the donor’s house in Manor House 
Road, Newcastle, on October 1. 


W. A. C. HENDERSON —Natural history specimens, carefully preserved, 
brought by the doner from Singapore: snakes (19), scorpions (5), 
centipedes (3), a turtle (Chelone imbricata), a large python’s skin ; 
fishes, barnacles. 


Max HOo.LzApFrel.—Natural history specimens, well preserved in spirit, 
from East Africa ; including a legless lizard, Chamaesaura anguinea, 
Agama lizards, chamaeleons, frogs, shrews, a leaf-nosed bat 
(Megaderma sp. ), locusts, crickets, giant earthworms (?Afcrochaeta 
Sp.), etc. 


J. HorsLrey.—Very large claw of a lobster, from Beadnell, 


INDIA OFFICE (Secretary of State for India in Council.)—A further 
volume of ‘‘ The Fauna of British India’’ : Orthoptera (Acridiidae), 
by W. F. Kirby. 

Rey. W. JoHNnson.—A collection of plants made by the late Rey. J. W. 
Allison ; mostly collected in Northumberland. 


Dr. E. B. KiTcHING.—A collection of plants made by the late Miss 
Eliza Wigham, a well-known Edinburgh lady. 


Mrs. R. KNoTHE.—Two boxes of minerals from Chile, including good 
specimens of many ores (some very rare) of gold, silver, cobalt, 
antimony, etc. 


A. E. MacDonaLp.—-A box of large beetles and other insects from 
Assam. 
J. MAcKENZIE (per Wm, Voutt),— A young hamster, Cvricetus 


Jrumentarius, in the flesh. 


Miss MARGARET MCALISTER.—A box of large Oriental insects (leaf- 
insects, longicorn beetles, etc.). 
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Henry T. MENNELL.—Current publications of the Linnean Society, in 
continuation ot the long series presented previously. 


FRED. MILBURN.—Skins of antelopes (for mounting) shot by the donor 
in East Africa. 


EDWARD NewrTon (Thirston Hall).—Two waxwings shot in February 
at Felton, 


PROF, FREDERICK PAGE.—Egg of a wading bird (? Ochthodromus sp.) 
from Australia. 


J. PROUDLOCK (Seaton Delaval).—Fine piece of Siit//aria from Main 
Coal-seam, and mussels ( Carbonicola) from Low Main. A young 
heron, 


W. Mark Pysus.—Skins of a pair of Sardinian warblers, Sylvia 
melanocephala, from Andalusia. A series of the ‘* Annals of 
Scottish Natural History,’’ quarterly, 1892 to 1911; followed by 
the ‘‘ Scottish Naturalist,’’ monthly, 1912 to date, and subsequent 
parts as issued. 


H. T. RicHARDSON (Gosforth).—Good samples of timbers bored by 
Pholas. 


Mrs. CHas, SANDERSON (Filey), —Six large moths collected by the 
donor’s husband on the Upper Amazon. 


ERNEST ScoTT.—Some glow-worms (females) from Riding Mill. <A 
section of elm timber showing the healing of the cut end of a 
branch, Also, on loan: two large cases of birds collected in 
Egypt. 

R. R. SHARP.—A set of enlargements of photographs of big game taken 
by the donor in Central Africa. 


J. W. SHOEBOTHAM.—Reprint of paper by the donor, ‘‘ Notes on 
Collembola,” part 2. 


Cot. Geo. R. B. SpAIn.—Male and female of a large and rare species of 
house spider, Zegenaria atrica, caughtin Newcastle. Samples of 
Northumbrian jasper from the Ramshope Burn and the Rede. 


B. Srorrow. —Tubes of the marine worm /ectinaria auricoma. 


THERMAL SYNDICATE (Wallsend),—Examples of the fused silica ware 
manufactured by the donors, together with sample of the raw 
material, 


THOMAS THOMPSON (Ryton).—A clutch of quail’s eggs taken by the 
donor at Ryton about 1894. 


JAmes THomson, M.A.—A living goat moth caterpillar. 
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H. S. WALLAcE.—Three birds’ nests found in bunches of bananas from 
Jamaica, one containing the dried body of a young bird. 


Gro. B. WALsSH.—Some rare British beetles to add to the reference 


collection. 


Miss Joyce WAtTson.—A number of sea-shore shells—Solen, Pecten, 
Cypraea, etc. 


Pror. F. E. WeEtss (Vice-Chancellor, Manchester University),—Reprint 
of paper by the donor, ‘‘Species, Varieties and Hybrids.”’ 


Mrs, WINGATE.—On loan: a model of Mount Sinai, constructed by the 
late Rev. W. J. Wingate from rocks brought by him from the 


actual locality. 


Jos. Wricut.—A glazed tile from the White Friars’ Monastery, New- 
castle. Copies of a number of books on natural history, including 
Landsborough’s ‘‘ British Zoophytes,’’ White’s ‘‘ British Crustacea,” 
Henslow’s ‘‘ How to study Wild Flowers,’? Dawson’s ‘** Dawn of 
Life,’ Carpenter’s and Hogg’s works on the microscope. 


The publications received by exchange with British and foreign 
scientific institutions are acknowledged in a separate list which is published 


later in the Transactions as an appendix to the report. 
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Sir Andrew Noble ...... 500 0 O 
Major George Noble (in 
five Years)........000- 500 0 O 
Sir Hugh Bell (in five 
SEQ) paasc0na09s0000 250 0 O 


Lord Ridley (first sub- 


scription £100) .... 200 0 O 
Lord Ravenswoith...... 100 O O 
Ey Newallligeeees sinter 100 O O 
Jfo 18l5 185 IN@BVE sooo 100 O O 
IN dele IMMA Gooocodaco6a 52 10 O 
Clive Cookson............ 50 0 O 
T. E. Hodgkin ......... 50 0 O 
WS, IEBASS sco ccosc0n80000 50 0 O 
Jos. H. Straker ......... 50 0 O 
The Misses Cruddas ... 25 0 O 
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Dr. Clement Stephenson 21 0 O 
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Mrs. Alfred Cochrane... 10 O O 
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Thomas Taylor ......... 50 0 Oo 
Wienje Bensontescecscses: 25 © © 
Col. R. H. Carr-Ellison 25 0 o 
Frederic Straker ......... 25 0 O 
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Francis Priestman ...... I0 0 O 
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G. B. Richardson ...... 5 
R. E. Bryant ......+.01« 5 
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Howard Pease......... .. 5 
W. By Reid tacoeaee 5 


Thomas Simpson 5 
Mrs. Spence Watson... 5 
Col. C. H. E. Adamson 5 
T. Lindsay Bainbridge. 5 
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Lawrence Richardson... 5 
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George Renwick......... 5 5 oO 
Mrs. Clay (in memory 
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John H. Holmes......... 3) 0) 0 
George Jenkins ......... bh Ae X8 
sir lveathar tiene sees 2) 12)0 
Mrs, T. Pumphrey...... 22516 
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Total to September, 1914, 43,729 17s. 6d. 
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DONATIONS TO THE LEPIDOPTERA FUND 


(For THE PURCHASE OF Dr. Harry EL?TRINGHAM’s 
COLLECTION OF BUTTERFLIES). 
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REPRINT OF CIRCULAR APPEALING FOR DONATIONS 
TO THE ENDOWMENT FUND. 


Hancock MUusEvuM, 
NEWCASTLE-UPON-TYNE, 
May, 1914. 

The citizens of Tyneside and the North and a very extensive 
circle in all parts of the world are proud of the Hancock 
Museum. Local people whose privilege it was to know them, 
either in person or through their work, are proud of the men 
who as pioneers in this district laid the foundation of an 
intelligent study of Nature—John Hancock himself, whose 
intuitive appreciation of the nature of birds was a revelation 
to many in his lifetime and is embodied in his magnificent 
collection for the instruction and delight of all later genera- 
tions; his brother Albany Hancock and their friend Joshua 
Alder, whose patient and brilliant work on marine forms of 
life has made their joint names famous in the history of 
zoological science ; the brothers George and Henry Bowman 
Brady, whose reputation caused them to be selected to report 
on two important classes of the collections brought home by 
the Challenger Expedition, the most momentous scientific 
undertaking of the last century ; William Chapman Hewitson, 
in his time the leading authority on birds’ eggs and on the 
butterflies of the world; Daniel Oliver, who, beginning as a 
local amateur, became a head official at Kew and one 
of the leading botanists of the world ; William Hutton, the 
celebrated early geologist after whom one of the chief coal 
seams of this district is named, and whose collection of fossil 
plants is still constantly consulted by the greatest modern 
authorities; Thomas Atthey, whose stone floor kitchen at 
-Gosforth was a veritable Mecca to scientists from all parts 
of the world, and whose exquisitely prepared fossils from the 
Low Main shale now form the most important source of 
information in the world regarding the higher forms of life of 
the coal period. 


ENDOWMENT FUND XXV 


These are only a few names out of the thirty or more 
students whose collections had become so important in the 
early eighties that another group of men, of whom north 
country citizens may be equally proud, came forward and with 
rare and unselfish generosity gave the freehold land and sub- 
scribed the money (amounting in the first instance to nearly 
450,000) to erect a building in which these treasures might 
be suitably housed and be made for all time accessible for 
reference and study to the serious student from any part of 
the world. This Museum with its important collections was 
handed over to the Natural History Society as being a body 
of men who, possessed of the knowledge and imbued with the 
scientific spirit of the pioneers, were best fitted to be the 
custodians of these highly prized specimens. The Society 
accepted this responsibility, and for nearly thirty years, by 
means of their subscriptions and the frequent generous assist- 
ance of friends, its members have not only maintained the 
Museum, but have taken over many other important private 
collections. 


The suitable care of these collections has for many years 
rendered necessary the services of a highly trained scientific 
naturalist. The Society have been fortunate in having secured 
this for more than twelve years in the person of Mr. E. 
Leonard Gill, M.Sc., but at a remuneration far below his 
value, and in order to retain his services or to secure an 
efficient successor if at any time he should leave his present 
position, the Council of the Natural History Society are most 
anxious to be in a position not only to give more adequate 
remuneration to their Curator and to the Museum Staff, but 
also to possess an annual income which will enable them to 
carry on the other work of the Society in the spirit of its 
founders, and to maintain the high position in the scientific 
world which has been held by this Society in the past. 


Under these circumstances the Council of the Natural 
History Society now confidently appeal to the successors of 
the men who in the eighties showed such appreciation of 
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these collections, to show a like appreciation by sub- 
scribing £25,000 at least as an endowment fund, so that 
the collections themselves, their care and further study, may 
be placed beyond all possibility of neglect. 


The originators of the great industries which have so 
enormously increased the productiveness and wealth of the 
Tyneside and adjacent districts were the friends and admirers 
and daily companions of the men who founded the Hancock 
Museum, and it is no flight of imagination to suggest that in 
some measure their success was due to the spirit of these men. 
The local wealth to-day is immeasurably greater than it was 
in the eighties, and it is surely not too much to ask the in- 
heritors and possessors of the wealth at the present time to 
give at least one-half of what their ancestors did thirty years 
ago. The late John Hancock was under no illusion as to the 
necessity for the creation of such a fund, seeing that in 1888 
he made an appeal for a “Maintenance Fund,” but it was 
then probably too near to the great effort of building the 
Museum for it to meet with the response he desired. Had he 
lived longer, however, there is no doubt such a fund would 
have been created. 


“We confidently appeal to your generosity to give us such a 

donation that so far as you are concerned the Hancock 
Museum of the future shall be worthy of its past and of the 
great reputation of the naturalists, past and present, of 
Tyneside. 


Yours very truly, 


JOICEY, PRESIDENT. 
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REPORT OF THE COUNCIL. XXX1 


NATURAL HISTORY SOCIETY 
OF 


NORTHUMBERLAND, DURHAM, AND NEWCASTLE- 
UPON-TYNE 


REPORT OF THE COUNCIL 
FOR I9I4—-IQI5. 


THE year under review has been overshadowed by the Great 
European War, which broke out about the time when the last 
Annual Report was drawn up and which has made its effects 
felt throughout the world. With the thoughts of everyone 
dominated by this terrible struggle it was to be expected 
that there would be less interest in the work of Natural 
History. This has proved to be the case. 


Immediately war began, Armstrong College was taken 
over by the Government as a Military Hospital. In conse- 
quence of this action other centres had to be found in which 
to carry on its educational work; and in this the Natural 
History Society has been able to co-operate by granting the 
use of certain portions of the Hancock Museum. The east 
and west corridors, both upper and lower, as well as the 
library, were placed at the disposal of the Council of the 
College, and in these the biological sections, Geology, 
Zoology, Botany and Mineralogy, and Art, including Arts 
and Crafts, have been housed. It has been a source of 
satisfaction and pleasure to your Council to have been able 
to assist in this important work. The use of the library 
during one week early in June for the purpose of holding the 
Cambridge Higher Local Examination has also been help of 
a similar nature, 
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Another effect of the war and the consequent great demand 
that it has made, and is making, upon the monetary resources 
of everyone, has been the suspension of contributions to the 
Endowment Fund. This has been a serious blow to the 
hopes of the Society. When peace is once more restored it is 
trusted that there may be a renewal of the generous flow of 
support which marked the early effort to establish this fund. 


The membership roll shows that during the year there has 
been a loss owing to death and resignation of 17, while 9 new 
members have joined the Society, bringing the total number on 
June 30th to 4o4. 

Turning to the attendance, the record of the turnstile shows 
that the admittances only totalled 12,821, including 1,877 
children of the Newcastle Council Schools, as against 20,055 
in the preceding year. Soldiers and sailors in uniform have 
been admitted to the Museum free; but while there is satis- 
faction in this, there is less in the fact that the attendance 
and support of the general public has fallen off to such a large 
extent. Our experience, however, is far from unique, and is 
amply accounted for by the general preoccupation caused by 
the war. 

In last year’s Report reference was made to certain repairs, 
chiefly to the repointing of the outside of the Museum, which 
appeared to call for attention. A careful inspection was again. 
made by Mr. J. J. Hill, F.S.A., and Mr. W. E. Beck, who 
reported that in the face of financial difficulty these might be 
deferred for the present, but that it was absolutely necessary 
that the roof should be painted and all damaged glass 
renewed. This work has been carried out by Mr. G. G. 
Laidler. It was also found necessary to reset some of the 
lead sheeting on the roof of the east corridor. As regards 
the interior work of the Museum, there is much that your 
Council would like to see put in hand, but they feel that, in 
the present national difficulty, economy of expenditure must 
be strictly exercised. The cases containing the valuable 
collections of corals, sponges, sea-fans, etc. were, however, 
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found to be in such condition that it was considered necessary 
to make them dust-proof. The cases in which the collection 
of fishes is being rearranged on a systematic basis need similar 
treatment; and also the accommodation for the exhibition 
of minerals needs considerable enlargement. These matters, 
important as they are, must be postponed for the moment. 


During the year many interesting acquisitions have been 
received, a full list of which appears on another page. One 
most interesting addition to the collections is that of the 
trunk and roots of a fossil tree, secured through the generosity 
and kindness of Mr. Utrick A. Ritson. Some particulars of 
this fine object will be found in the Curator’s Report. 


The Hancock Prize Competition this year shows a falling-off 
in numbers. Only nine candidates sent in essays, the quality 
of these, however, showed a higher standard of work and 
observation. The prize was divided equally between Mr. 
W. Leonard Turner, of Low Fell, whose essay dealt chiefly, 
though not entirely, with the spiders of the district, and 
Mr. Edward Miller, of Warkworth Old Barns, who took the 
birds of his neighbourhood for his theme. The task of 
examining and reporting on the essays was again undertaken 
by the Rev. J. E. Hull, M.A., and Mr. George Bolam, who 
applied their usual patience and skill to the work. The Council 
highly appreciate their help. 

An attractive programme of field meetings was planned at 
the beginning of the season; these were faithfully carried out 
with the exception of that on the coast in September, which it 
was feared might not be permitted at the time by the military 
authorities. The attendance at these meetings was only 
moderate. 


A course of lectures was organised and delivered, details 
of which are given on another page. The Curator again 
carried on a series of instructive “museum talks.” At the 
two lectures arranged for children during the Christmas and 
New Year weeks the attendance was 125 and 72 respectively. 
Excluding these lectures the average attendance did not exceed 

Cc 
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44, whilst at the attractive “museum talks,” given by the 
Curator, it fell slightly below 24. Informal meetings in the 
evenings were held monthly during the winter. The thanks 
of the Society are given to those lecturers who so generously 
gave their services to help in making the series a success. 


The arrangement has been continued by means of which 
children attending the Newcastle Council Schools had the 
opportunity of visiting the Museum in classes. It is a 
matter of regret that there is a decrease in the number 
of those who take advantage of this scheme and that the 
systematic plan of work drawn up for their help is no longer 
followed. On the other hand it is satisfactory to report that 
boys of the Royal Grammar School come regularly to the 
Museum under the arrangement made with the Head Master, 
and follow, as far as time permits, a course of work which it 
is hoped and believed is tending to develop their power of 
observation and their taste for natural history. 


The exhibit of wild flowers has been continued and proves 
each year more successful. Many visitors come regularly to 
inspect the plants and to seek help in the identification of 
specimens which they have met with in the field. 


The Society has been unfortunate in losing several of its old 
and valued members by death; Lady Armstrong, wife of a 
former President, and the Hon. Drever Joicey, son of the 
present President; Sir John Swinburne, Bart., who joined in 
1864; Mr. M. Havelock in 1862; Alderman Geo. Harkus in 
1885, and others who loyally supported the Society for many 
years. 


No transactions have been published during the year. 
There are now several papers in hand, which will appear in due 
course. Good progress is being made with some sections of 
the card catalogue of local natural history. The Rev. J. E. 
Hull in particular has prosecuted his share of this work with 
much energy, and has completed the sections dealing with 
spiders, harvestmen (Ofz/iones), beetle mites and several other 


groups. 
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Regarding the accounts and finances, the falling off in 
admissions has naturally affected the position, which but for the 
Endowment Fund (the full benefit of which is gradually being 
felt) would have been much less favourable. The General 
Account shows an adverse balance of £41 13s. 4d., but as 
there is £33 7s. tod. left in the Building Repair Fund, the 
actual deficit at the end of the year’s working is only 
#8 5s. 6d., which under the circumstances may be regarded 
as satisfactory. 


Tickets, in packets of 25 for 5/- and 12 for 2/6, have been 
prepared for the use of those members who wish to invite their 
friends to visit the Museum, and it is hoped that many will 
take advantage of this means of interesting strangers in the 
work that is being done here. 


It is again with pleasure and satisfaction that the Council 
acknowledge the unfailing interest and excellent work shown 
and carried out by the Curator, Mr. Gill, and his efficient 
assistants. 
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CURATOR’S REPORT ON MUSEUM WORK 
IQI4—-I915 


In common with other institutions of every kind, the 
Hancock Museum has had its working disturbed to a certain 
extent by the war. In August there was some prospect of the 
building being taken over for conversion into a hospital. This 
danger did not materialize, but Armstrong College was less 
fortunate, and it has fallen to us to provide temporary accom- 
modation for some of the College departments. We are 
housing the departments of zoology, botany and geology, as 
well as a large section of the art school. This has meant 
practically abandoning work for the time being in the east 
and west corridors on both floors and in the back corridor ; 
some other parts of the building are also given up to the use 
of the students and staff, but happily, through general good- 
will and considerateness, there have been no further difficulties, 
and the main course of our work has hardly been interfered 
with. The only important case in which we have had to 
modify our plans is that of the whale’s skeleton. This we had 
just started to put together in the back corridor, and we cannot 
proceed with it until the occupation of the corridor by the art 
school comes to an end. 


For clearness, and in order to shorten a report written in 
rather difficult circumstances, I will adopt again the plan 
followed last year and make use of headings. 


Butterflies and Moths. A full account of Dr. Eltringham’s 
splendid collection was given in last year’s report. During the 
past year we have dipped further into the collection to make 
up a few more cases of butterflies from special regions and to 
select some exotic moths for exhibition. We have subsequently 
re-arranged the large collection still remaining in the cabinets 
and have thus gained some space for other uses. Our set of 
British Lepidoptera for exhibition has been completed. We 
are showing a full series of the butterflies and a representative 
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series of the moths; and owing to the kindness of Mr. 
Alexander Rosie we have been able to include a very good 
selection of the Microlepidoptera. The series of exotic moths 
is not yet ready for exhibition, but with the help of some which 
we have purchased with the small balance of the “ Lepidoptera 
Fund” we hope soon to be able to make a creditable display. 

Other Insects. A great deal of work has been done upon 
other orders of insects. Exhibition sets of Diptera (flies) and 
Hymenoptera (bees, wasps, ants, etc.) have been prepared and 
put on view. Descriptive and introductory labels have been 
drawn up to accompany these sets, and also for the cases of 
beetles from all parts of the world which we fitted up last 
year. Very good progress was made during the winter with 
the large reference collection of British beetles; the work 
involved was done almost entirely by Mr. G. B. Walsh, who, 
as in the previous two winters, spent many of his Saturdays 
upon it. 

Casts of Fishes. This section of our work appeared in last 
year’s report on the “temporarily in abeyance” list. We had 
always regretted having to leave it in that position, and it has 
been one of the pleasantest features of the year that we have 
been able to take it up again with vigour. The result is that 
we now have a nearly complete set of casts of the fishes we 
intend to show in this form. A large number of casts have 
been made or finished and painted during the year. The bulk 
of them are casts either of sea fishes of economic importance 
or different varieties of salmon and trout. The fishes of which 
we still have to obtain casts are chiefly coarse fresh-water 
fishes not found in this district. It may here be mentioned 
that the Museums SFournal has published a full account, 
written and illustrated by Mr. Fletcher and myself, of our 
method of making casts. ; 

Fossil Tree. he most striking acquisition made during 
the year is that of a large fossil tree. Vhis was exposed, 
together with a number of others, in a quarry in the Millstone 
Grit on the summit of the watershed between the Derwent and 
the Wear, not far from Stanhope. Its special value lay in the 
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fact that not only the lower part of the stem but also the 
thicker parts of the roots were preserved in the position of 
growth. But though it was so desirable as a museum 
specimen, the difficulties presented by its bulk and weight, by 
its rather awkward position, and by the distance over which it 
had to be transported were so great that we should have had 
to renounce it had not Mr. U. A. Ritson come to our aid. 
Mr. Ritson took a great interest in the discovery, and he most 
generously purchased the tree, arranged for its removal by 
motor lorry, and paid the whole cost of transport and of the 
subsequent erection in the museum. This last job, the 
re-erection of the tree, was an interesting and difficult under- 
taking. A large block of the stem, weighing considerably 
over a ton, formed the key to the whole, and had to be 
supported in position before the roots could be fitted on below 
it. But with the help of photographs and_ preliminary 
measurements we managed it quite successfully, and the tree 
as it now stands forms an imposing cbject. An excellent 
idea of its appearance may be gathered from the accompanying 
figure, which is reproduced from a drawing kindly made for 
us by Mr. A. Heslop, of the College School of Art. We have 
not yet been able to make the tree fully accessible to the 
public, as the corridor in which it stands is occupied by the 
College geological department. 


Coral Cases. About eight years ago we cleaned, identified 
and completely re-installed the corals, sea fans and sponges in 
the Tankerville Collection at the south end of the zoology 
room. Since then the wall-cases containing the collection had 
become very dusty and dirty—more so than they ought to have 
done. We have now had to clean the cases and specimens 
again, and at the same time we had the cases examined to find 
out where they were defective. Asa result we have had the 
doors taken off and fitted with fresh arrangements for trapping 
dust, and we hope the worst of the trouble is remedied. 
Nearly all the wall-cases in the room are in need of similar 
treatment, but it has not been possible, with the funds at our 
disposal, to deal with more of them at present. 
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Fossil Tree with Stigmarian Roots. 


From the Millstone Grit, 


Presented by Mr. U. A. Ritson. 


, hear Stanhope-in- Weardale. 
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Minerals. ‘The main work during the past year has been the 
making of a systematic reference catalogue of the collection, 
taken case by case; and much miscellaneous work has also 
been done, including the mounting of special specimens in 
such ways as to show them off to the best advantage. 


Raine Collection of Lirds Eggs. Miss Scott has been 
working through this fine collection, replacing the cotton wool 
where necessary and dealing with any signs of mould. 


Photography. We have made a good deal of use of the 
camera during the year. We prepared a number of lantern 
slides to illustrate lectures, took a series of photographs for 
the purpose of a paper in the Transactions, and used the 
camera and other parts of our outfit for a variety of other 
purposes. 


Wid Flowers. We expected to find great difficulty in 
keeping up a good show of fresh wild flowers this summer, 
but after the first few weeks we were able to make at least as 
good a display as we had ever done before. ‘This was very 
largely due to the kind efforts of Lord Ridley and Mr. Nicholas 
Temperley. 


Lessons and “ Talks.” uring the two winter terms I again 
gave weekly lessons in the museum to classes of boys from the 
Grammar School. ‘There were three classes, and the lessons 
lasted twenty minutes for each. Among the subjects were 
birds (from the general and structural point of view), shore 
life, and British mammals and fishes. My ‘museum talks,” 
for reasons connected with the war, were fewer in number than 
usual, and for the most part poorly attended. 


Parties Conducted. Among the parties of visitors conducted 
round the museum were two of special interest. One was a 
party of children from St. Ann’s Mission, who seemed to enjoy 
their visit amazingly ; the other was a group of convalescent 
soldiers brought by Mrs. Pease from the hospital she has 
established in her house at Benwell. 
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Donations. The fossil tree presented by Mr. Ritson was 
certainly the most notable donation of the year, but a number 
of others were of importance. Among them were a selection 
of shells, fossils, etc., from the late Mr. J. D. Robinson’s 
collections, presented by his niece, Mrs. Heppell; a fine 
wapiti head from Mrs. Norman Cookson ; birds given for the 
aviary by Lady Noble, Mr. T. Bentham, Mr. H. P. Angus, 
and Mr. Geo. Weddell; and a copy of Haeckel’s celebrated 
work, “ Art Forms in Nature,” from Mr. P. Walther. Valuable 
sets of insects have also figured conspicuously in the year’s 
acquisitions ; the Microlepidoptera from Mr. Alex. Rosie have 
been mentioned, and Mr. Walsh has given us a number of 
rare British beetles, Mr. John Gardner the remainder of his 
noted collection of beetles for incorporation in our reference 
collection, Mr. Bagnall a series of local Psyllids (froghoppers, 
etc.) collected by himself, and Dr. Geo. S. Brady his collection 
of British wingless insects (Collembola and Thysanura). 


Before concluding my report I should like to point out that 
I have abstained from trying to assign credit for different 
portions of the work to the various members of the staff. It 
is therefore a duty, as well as a pleasure, to state that their 
work has been admirable both in spirit and in result. 


E. LeonarpD GILL. 
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EVENING MEETINGS HELD DURING THE 
WINTER SESSION, 1914-1915. 


Oct. 14.—Mr. A. D. Peacock, M.Sc., F.E.S. : ‘‘ An Entomologist in 
Southern Nigeria”; chair taken by Mr. Ernest Scott. 


Nov. 17.--Mr. A. T. Gillanders, F.E.S.: ‘‘ The Minute Structure of 
Forest Trees”’ ; chair taken by Mr. John Losh. 


Dec. 9.—Mr. B. Storrow: ‘‘Our Marine Food Fishes and_ their 
Distribution ’’ ; chair taken by Mr. Cuthbert B. Wilson. 


Jan, 27.—Mr. Richard Adamson: ‘‘ Rarer Flowers of Northumberland 
and Durham’’; chair taken by Mr. N. Temperley. 

Heb. 10.—Dr. F. A. Bainbridge) M.A., FF .R.\C.Biy)<dienedinyaas 
chair taken by Mr. Jos. G. Angus. 


Mar. 10.—Mr. Wm. Percy Mail: ‘‘ Poachers and the Poached”’; chair 
taken by Mr. C. E. Robson. 


Mar. 30.—Private Evening Meeting of the Society : Report on Field 
Meetings of 1914, by Mr. J. J. Hill. Reading of the Hancock 
Prize Essays. 


AFTERNOON LECTURES TO YOUNG PEOPREE: 


bed 


Dec. 28.—Dr. T. Coke Squance : ‘‘ Primitive Man 
Mi ING Jats Matai, olay IRIRoShi8e5 Islas. 


; chair taken by 


Jan. 4.—Mr. Hugh Richardson, M.A.: ‘‘ Map Reading for Naturalists” ; 
Cakes ieliCea) lon? Sive (Ce Tals Wlauilbiowsoy, Yoles5 WMD). IDKCallio5 1 IRC Ie 
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Oct. 28.—Animal Frameworks, Part I. 
Noy. 25.—Animal Frameworks, Part II. 
Dec. 16.—Mimicry. 

Feb. 24.—Bird Life in Spring. 


Mar. 31.—Some Skins from East Africa. 


LIST OF DONATIONS xlv 


SOR DON AT TONS 


FOR THE YEAR ENDING JUNE 3org, 1o15. 


Hucu P. Ancus.—Nest of young hedge sparrows, living, one normal 
bird and two white; from the donor’s garden at Low Fell. A piece 


of thick lead water-pipe gnawed through by rats. 


Gro. A. ATKINSON.—Some Japanese butterflies, set, including a large 
fLestia. 


RICHARD S. BAGNALL, F.E.S., F.L.S. 
(‘‘ frog-hoppers,”’ etc.), about 35 species. Reprints of four papers by 


A collection of local Psyllids 


the donor: LZuthrips tamicola, a new species of Thysanoptera ; 
Stenurothrips succimeus, a fossil insect inamber ; Brief descriptions of 
new Thysanoptera, iv.; The Woodlice of Northumberland and 
Durham. 


D. M. BARRINGER.—Copy of paper by the author, ‘‘ A Meteor Crater in 
Northern Central Arizona.”’ 


Miss SEYMOUR BELL.—A West Indian globe fish. 

Tuos. BENTHAM, B.Sc.—A pair of living Californian quails (Lophortyx 
californicus), and a bullfinch, for the aviary. 

Gro. BoLAM.—A Daubenton’s bat from Alston. 

YT. W. BRACKi&EN.—Butterflies (in papers) and other natural history objects 


collected by the donor on the Lagos Government Railway, Northern 
Nigeria. 

Dr. GEO. STEWARDSON BRADY, F.R.S.—A collection of apterous 
insects (Collembola and Thysanura) taken by the donor in various 
parts of the British Isles. 

ABEL CHAPMAN.—A malformed trout from the North Tyne. An adult 
great grey shrike, picked. up dead near Houxty, North Tyne, on 
ist May. 

HuGu V. CHARLTON.—A fieldfare shot out of a large flock in Cumberland 


on 3rd May. A trout, about 13-lbs., from the Eden, for casting. 
Mrs. NoRMAN CooKson.—A fine wapiti head from Canada. 
HERBERT CoXON.—Five trout from Rothley Lake, for casting. 


Mrs. DINNING.—From the collections of the late Mr. William Dinning : 
a box of small tools for developing fossils ; a book of newspaper 
cuttings referring to the work of local naturalists in the ’sixties and 


*seventies. 
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W. E. Forstrr.—An example of the three-spotted wrasse (female of the 


striped wrasse, Labris mixtus) from Paignton, Devon. 


Jno. GARDNER, F.E.S.—The remainder of the donor’s collection of 
British beetles, for incorporation in the large reference collection. 
Reports of the International Congress of Entomology, Oxford, 1912 : 
vol. i., Proceedings, and vol. ii., Transactions. 


NEwBeEyY S. GREEN.—A grouse’s egg curiously bleached by the action of 
moist peat. 


T. A. Hancock.—As a bequest from the donor’s brother, the late John 
Hancock (nephew of the ornithologist): a prize chalk drawing by 
the donor’s brother, and a water-colour drawing by the late Miss 
Mary Hancock. 


S. R. HaseLtHurst, M.Sc., F.G.S.—A fine piece of cone-in-cone from 
St. Mary’s Island, and (deposited) a unique collection of cone-in-cone 
and related rock-structures from many localities, illustrating recently 
published work by the donor. Model and coast section explaining the 
Tynemouth landslip. Samples from glacial or post-glacial beds at 
the mouth of the Tyne, including pieces of birch wood and concretions 


formed round rootlets. Samples of Bovey Tracey lignite. 


Mrs. Hr&ppELL.—Objects selected from the collections of the late Mr. 
J. D. Robinson, of Gateshead, uncle of the donor: a large number 
of marine shells ; fossils from British and French Cretaceous beds, 
Lias, Coal Measures, etc. ; economic products, ¢.g., cocoa pods and 
beans; early forms of matches, tinder boxes etc.; and some 
ethnological objects. 


Mrs, T, E. HopGkin.—Two nests of weaver birds (?Ploceus sp. ), from 
India. 


Rev. J. E. Hutt, M.A.—A large ‘‘ bird-catching”’ spider, Avicularia 
versicolor, Walck., female, from Trinidad, West Indies. 


INDIA OFFICE (Secretary of State for India in Council).—A further 
volume of “The Fauna of British India’? : Mollusca, vol. ii., by 
G. K. Gude. 


Dr. A. RANDELL JACKSON.—Copies of papers by the donor: “A 

; Preliminary List of the Myriapoda of the Chester District”? ; ‘On 
some Arachnids and Myriapods observed in 1914’; ‘‘ A Second 
Contribution to the Spider Fauna of Scotland,”’ 


Pror, Henry Loutrs, M.A., D.Sc.—A well preserved twig of Lepidodendron 
from the Millstone Grit, Crawleyside. 
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EpwArRD LovetTt.—Copy of paper by the donor on ‘‘Vhe Game of 
Knuckle Bones.” 


Mr, MAcArtTHuR.—A nest which there is good reason to think is that of a 


siskin, from near Kenton. 


HucH Main.—Two living ant-lions (larvee of JZyrmeleon sp.), from 


Switzerland ; kept alive for some time at the Museum. 


N. H. Martin, F.R.S.E., F.L.S.—Complete bound series of the Journal 
of the Royal Microscopical Society, 1874 to 1900. 


HENRY TUKE MENNELL, F.L.S.—The Journal of the Linnean Society : 
Botany, vol. 42, nos. 286-7, vol. 43, no. 288; Zoology, vol. 32, 
nos. 217-8. Alsoacopy ofa List of the Invertebrate Marine Fauna, 
drawn up for the Dredging Committee of the British Association, 
1860. 


Laby NosLe.—Two young ravens from the West of Scotland, for the 
avlary. 

Miss NosLE.—‘‘ Mutton Birds and Other Birds,” a book on some of the 
characteristic birds of New Zealand, by H. Guthrie Smith. 


E. A. Payne (Moravian Mission, Nain, Labrador).—A fish spear 
(kakkivak) with spring forks and barbs, used by the Eskimos for 


spearing trout through holes in ice. 


Mr. RICHARDSON (Board of Agriculture).—Larva and pup of magpie 


moth ; and an ichneumon fly. 


J. ALartc RICHARDSON.—A very large garfish (Aelone vulgaris), for 
casting. 


Urrick A. Ritson, D.L.—A very fine fossil tree (Sig7//aria sp. ), lower 
part of stem with roots, from a gannister bed in the Millstone Grit, 
Crawleyside, near Stanhope-in- Weardale. 


Miss JoycE Rosson, M.Sc.—A coliection of Hydrozoa made by the 


donor, mounted in the form of microscope slides (50). 


ALEX. RosteE.—An excellent representative set of British Microlepidoptera, 
collected and prepared by the donor. 


ERNEST SCOTT.—Samples of the successive cave deposits of Kent's Cavern, 
Torquay, with bones and hyzena’s teeth. 


Miss ALTHEA R. SHERMAN.—Copies of papers on North American birds, 

by the donor: ‘*Carolinean Avifauna in North-Eastern Iowa” ; 

** At the Sign of the Northern Flicker” ; ‘‘ Experiments in Feeding 

Humming birds during Seven Summers”; ‘‘ Nest Life of the 
-Screech Owl’”’ ; ‘‘ Nest Life of the Sparrow Hawk.”’ 
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STANLEY SMITH, D.Sc. (exchange, arranged by him).—Specimens of 
graptolites, 13 species, mostly from Welsh Silurian beds. 


J. F. Srewarr.—Blue tit’s nest, from box in donor’s garden, 


Mrs. SworpdER.—Two saturnid moths from Tobago, British West Indies. 


. TwWEEDY.—A number of Egyptian funereal figures (ushabti). 
J Syp FS 


G. B. WALsH, B.Sc —Examples of a number of the rarer species of 
British beetles, contributed to the large museum reference collection. 


P. WALTHER.—A copy of Heeckel’s work, ‘‘ Art Forms in Nature’’ 
(KKunstformen der Natur): 100 plates, mostly coloured, with 


descriptive text. 


J. Henry WaArson.—Five newly-hatched living leaf-insects (Phyllium 


crurtfolium ), natives of the Darjeeling district. 


Gro. WEDDELL.—Birds for the aviary : three siskins and a brambling. 


The publications received by exchange with British and foreign 
scientific institutions are acknowledged in a separate list which is published 


later (in the Transactions) as an appendix to the report. 
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William Gibson 500 600 do 52 10 O 
Sir Charles Morrison Bell do 300 SON tO), 
T. E. Hodgkin sap: Wee Reore as 50 © © 
Mrs. Pease ... Jou ais 200 50 0 O 
Thomas Taylor Be nee ans 50 0 O 
W. J. Benson 000 500 AR O © 
Col. R. H. Carr- ilicon ah nb0 A © © 
Frederic Straker Ada ae fe 25 © © 
ijemleem Gralcicns. 500 hs 500 ZOOWNO 
Mrs. Gurney... 500 ae hes XO) © © 
Principal W. H. Hadow 500 360 I0 10 0 
Francis Priestman ... 096 900 LO} ONTO 
Miss S. A. Richardson 506 ee 10 0 O 
Mrs. Thompson 800 00 as I0 O O 
Miss Jessica Thompson ie 500 LOMOMNO) 
Mrs. Mary Willson... 900 Sob 10 0 O 
W. S. Burton — 20 s60 abe 5 5 O 
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W. W. Gibson 5 Ao 
Messrs. Hunting & Son 5 5 O 
(CNG Weachr wee 5 5 © 
Miss L. H. G. Noble... sO 
George Renwick as see 5 5. o 
Abel Chapman eins oe 5 © © 
Mrs. Clay (in memory of T, R. Clay) 5 © © 
Dr. Rudolph Messell ... 5 © © 
John H. Holmes 3. © © 
George Jenkins 2 2 © 
T. H. Leathart 2) B ©) 
Mrs. T. Pumphrey 2 2B © 
Frederick Beavan poe 500 200 zr i © 
Dr. William Martin ... ike 000 i i © 
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NATURAL HISTORY SOCIETY 
OF 


NORTHUMBERLAND, DURHAM AND NEWCASTLE- 
UPON-TYNE. 


REPORT, OF THE COUNCIL 
FOR I915-1916. 

THE great War has spread during the course of the year until 
the whole of Central Europe has become one huge battlefield. 
The struggle is being waged with grim determination on land 
and sea, while in the laboratories and factories, men and 
women have been engaged in perfecting and producing 
munitions. In these circumstances, it is not a matter of 
wonder that there has been little inclination or leisure for the 
pursuit of Natural History. 


Armstrong College is still occupied as a Military Hospital : 
hence the arrangement by which sections of its educational 
work are carried on in certain parts of the Hancock Museum 
has been continued. ‘The use of the library for a week during 
June in which to hold the Cambridge Higher Local 
Examination was again granted. It isa matter of satisfaction 
to the Council to help in such work. 


The financial resources of the country have been urgently 
needed to meet the cost of conducting the war: this has 
naturally affected contributions to the Endowment Fund. 
One lesson which has been taught is that in the future more 
thought and attention must be given to scientific research in 
its various branches, and for this purpose provision must be 
made. It is hoped that after the end of the War the Council 
may have the support of those interested in their particular 
work and be enabled to establish the Fund on such a basis as 
will enable them to make the collections in the Museum of 
greater educational value, 
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The roll of members shews that during the year there has 
been a loss owing to death and resignation of 25: on the other 
hand 14 new members have been elected. ‘The total number 
of members and associates is 396. ‘The generous and loyal 
support of these subscribers has enabled the Council to con- 
tinue the work of the Society during this trying and eventful 
year. 


The register shews that 17,613 visitors passed through the 
turnstile during the twelve months under review, which com- 
pares with 12,821 for 1914-1915. This includes 1,175 
children from the Newcastle Council Schools. The increase 
in numbers is due to the fact that soldiers and sailors in 
uniform were admitted free to the Museum, and the Council 
are gratified that so many have taken advantage of this 
privilege, spending many hours usefully and happily in the 
inspection of the collections and extending their knowledge 
of natural history. It is hoped that such interest will induce 
some of them to become earnest students of nature. The 
attendance of the general public has been somewhat better, 
although the support from this source falls short of the average 
of former years and leaves much to be desired. 


Reference was made above to the attendance of children 
from the Council Schools, who were admitted under an 
arrangement made four years ago. Those who came were 
almost entirely from Rutherford College. The Council regret 
that more did not attend, but realise that it has been a 
difficult year to plan school work owing to the enlistment 
of teachers. It is desirable that when normal conditions again 
obtain, more observant and systematised visits should be paid to 
the Museum. Boys from the Newcastle Royal Grammar School 
have come regularly : for them a course of instructive talks was 
prepared and given. Many of these boys shew interest and 
aptitude, and it is an earnest wish that these talks may help 
to direct and develop a taste for scientific study. 


It has fortunately not been found necessary to expend much 
on repairs. Owing to labour difficulty and high cost of 
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materials, the pointing of the outside of the Museum, to which 
reference was made last year, has been deferred. The 
caretaker’s house has been repointed where necessary, papered 
and painted inside. 

Progressive work on the collections has necessarily been 
slow, owing to a reduced staff, whose time and energy have 
been chiefly directed to the examination and preservation of 
the collections generally. The Curator, Mr. Gill, was granted 
leave of absence last July, to undertake work in connection 
with the Friends’ Ambulance Unit, and is at present in France 
engaged on Military Hospital train work. 


Wm. Voutt, who so faithfully served the Society for 32 
years as caretaker, fell ill towards the end of December, and 
was obliged to undergo an operation from which he did not 
recover. He had been associated with the Hancock Museum 
from its building, and combining willingness and industry with 
his knowledge of the place and its collections, his loss to the 
Society has been great. It is a matter of congratulation to 
the Council that the Assistant Curator, Mr. Fletcher, has been 
able to carry on the work with the help of Miss Scott. It was, 
however, found necessary to appoint another lady on the 
staff, Miss Hepburn, who is proving a valuable assistant, 
A. E. Bennett has been appointed as caretaker. A. Spencer, 
who had charge of the grounds and boiler-house for upwards 
of 20 years, has resigned his position. 


The acquisitions received during the year, of which a full list 
appears on another page, are valuable and _ interesting ; 
especially so are those dealing with Ethnology, a department 
which has become so enriched as to necessitate some re- 
arrangement of the specimens when such work can be 
undertaken. 

The exhibit of wild flowers continues to attract visitors, 
who come regularly to inspect the specimens and to seek help 
in the identification of plants found during their rambles. The 
supply of flowers has come chiefly from Miss Doris Hill, Mr. 
Randle B. Cooke and Mr. Nicholas Temperley, to whom 
thanks are recorded for their help. 
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A modified programme. of Field Meetings was arranged for 
May, June and July, under the guidance of Mr. Richard 
Adamson, F.R.H.S. In view of the occupation of the coast 
by the military, no autumnal meetings were included. The 
attendance has shewn an encouraging improvement, but it is 
a matter of regret that so few young people appear to be 
interested in field work. 

Owing to the stringent regulations as regards lighting 
and to the possible danger from aircraft which might occur 
where a number of people assemble under one roof, it was 
deemed inadvisable to hold any lectures during the winter. 
There was also the difficulty of securing lecturers, many of 
those who so generously help, having enlisted or being 
engaged on war work, 

The “ Round Table” meetings in the winter evenings have 
been continued; the subjects under discussion have been 
chiefly insects and plants, but microscope work including the 
preparing and mounting of sections has also claimed attention. 

The competition for the Hancock Prize has not been 
encouraging this year. Only five essays were received, and of 
these, four were from juniors, who were too much under the 
influence of book work and did not rely enough upon personal 
observation. Acting on the recommendation of the 
adjudicators, the Council decided to withhold the full prize ; 
but as an encouragement awarded a special prize of the value 
of 21s. to Miss Dorothy Hardy, whose work shewed the 
most promise. ‘The essays were again submitted to the Rev. 
J. E. Hull and Mr. Geo. Bolam, who carefully examined and 
reported upon the work ; the thanks of the Council are accorded 
to these gentlemen for their trouble and care. 

Many old and valued members have passed away during 
the year. A great loss was that of Sir Andrew Noble, Bart., 
KCB &e., who was the oldest living member of the Society, 
which he joined in 1862. He acted as Hon. Sec. from 1875 
to 1887, and was elected a Vice-President in 1888. Sir Andrew 
was keenly interested in scientific research : he gave of his wide 


experience and shrewd knowledge to the affairs of the Society, 
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which he was always ready and generous to help. The Rev. 
W. McLean Brown, an honorary secretary of the Tyneside 
Naturalists’ Field Club, who on its amalgamation with the 
Natural History Society, was elected on the Council. Mr. 
Brown was an excellent botanist and lectured frequently to the 
members. Dr. C. S. Gibb, a member since 1862. The Right 
Hon. Viscount Ridley, a Vice-President and Trustee, who 
was actively interested in the work of the Society, especially 
the section of botany. Mr. John Hancock, nephew of the 
eminent naturalist. The Hon. Sidney Joicey, son of the 
President, who was killed in France. Mr. R. Oliver Heslop, 
a well-known writer on local history and folk lore ; and others. 


Vol. IV. Part II. of the Transactions is now in the press and 
will be issued shortly. The work of the Card Index, owing to 
pre-occupation in other directions, has only made slow pro- 
gress. Help in this somewhat laborious and tedious work 
would be welcomed. 


As ‘regards the Accounts and Balance Sheet, the cost of 
upkeep has been greater owing to advance in prices; but 
thanks to the support of the members, to the yield which is 
derived from the Endowment Fund and to certain economies, 
the Council have been enabled to meet expenses. 


Lastly, in the continued absence of the Curator, it is with 
pleasure that the Council acknowledge the valuable work of 
Mr. H. Fletcher and the other members of the Museum staff. 


It is with much regret that the Council learn since the 
aforegoing was written, of the death of Mr. N. H. Martin, a 
Vice-President of the Society. He became a member in 1882, 
and entered whole-heartedly into the duties of Hon. Sec., 
which office he occupied from 1902 to 1910. Mr. Martin was 
keenly interested in scientific work and enlisted the support 
of his friends in this direction, largely increasing the member- 
ship: it was owing to his foresight, personal effort and 
liberality, that the Endowment Fund was started. His loss 
is also a serious one to the Society. 
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REPORT ON MUSEUM WORK. 
IQI5—1916. 

As stated in the report of last year, “the Hancock Museum 
has had its workings disturbed to a certain extent by the 
war.” This has been intensified this year by the absence 
of the Curator, Mr. E. Leonard Gill, who is engaged in 
ambulance work in France, and by the illness and subsequent 
death of Mr. Wm. Voutt, the late Caretaker. The presence 
of various departments of Armstrong College has practically 
confined our attentions to the main rooms, but though, 
excepting the fish collection, little progress has been made 
as far as public exhibitions are concerned, a considerable 
amount of work has been done upon the reference collections ; 
the progressive work has also been affected by the strong 
necessity for economy. 

Following the arrangements of the last two years, the 
report is given under various headings. 


Fishes. 

A few fishes have been cast this year—one or two varieties 
of trout, chub, cat-fish, etc.—but the main work in this section 
has been in arranging the cases. As many new casts had to 
be worked into the collection, we took the opportunity of 
emptying the cases and repainting the backgrounds. The 
collection is now practically completed, the Salmonidae in- 
cluding the “Life History of the Salmon” being particularly 
pleasing. At the beginning of the year we obtained a new 
set of type and many new fish labels have been printed, 
whlch, from the point of view of legibility and neatness, are 
a great improvement on the old. 


Butterflies and Moths. 

It was mentioned in the last report that we had got together 
a number of exotic moths, some of which had been purchased, 
in order to continue the series of Lepidoptera. ‘The butterflies 
were of course well represented by means of Dr. Eltringham’s 
collection. We have been able to arrange four cases of moths 
for public exhibition, and the whole forms a very fine series. 
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I should like to record our indebtedness to Mr. Alfred 
Woodcock, M.Sc., who so kindly gave up a fortnight of his 
holidays in classifying the moths used in the cases, 

Diptera. 

Owing to the kindness of Mr. Wilfrid Hall, who presented to 
the Museum a series of models illustrating the life history of 
the house-fly, we have been enabled to set up a small case 
showing the danger of the house-fly as a carrier of disease. 
Messrs. Mappin and Webb of London and Messrs. S. Finney 
and Co. of Newcastle lent us various fly-traps and syringes. 
Dr. Kerr, the Medical officer of Health, sent us a quantity of 
leaflets, and with the aid of large explanatory labels an 
attractive if somewhat gruesome exhibit has been formed. 
Also we have had on sale the various pamphlets on the subject, 
published by the Zoological Society and the British Museum. 

A case of “ Blood-sucking Flies” has been prepared to be 
placed in the insect series. Photographs as well as the 
insects themselves were used, and labels were written giving 
a short account of “ Malaria” and “Sleeping-Sickness.” Mr. 
Geo. B. Walsh gave us various species of the “ Tsetse-fly ’ 
and Mr. Richard Bagnall a few specimens of the ‘‘ Ked” or 
Sheep ‘“ Tick.” 

Insect Collections. 

A great deal of time has been given to overhauling the insect 
collections. ‘They have been treated for mould, in some cases 
repapered and the insects remounted. The following 
collections were amongst those attended to :—Bold collections 
of Hymenoptera and Hemiptera, Watson collection of British 
and Foreign Lepidoptera, and the Wingate collection of 
Diptera. On Saturdays, during the winter, Mr. Geo. B. 
Walsh was working upon the large reference collection of 
Coleoptera. 


Wild Flowers. 
Up to the present we have managed to keep up a good 


display of wild flowers, for which we are indebted to Mr. 
Randle B. Cooke, Miss A. Edmunds, Miss Doris Hill, the 
Misses and Master J. Richardson, and Mr. Edw. Potts. 
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Printing. 

Miss Scott has very efficiently taken this work in hand, and 
with the new machine and type excellent labels are turned 
out. The greatest number have been in connection with the 
fish collection, but some have been done in large type for the 
insect cases. 


Oddments. 

The Reptile cases have been cleaned and repainted. 

Some time has been taken up refilling the bottles containing 
fluid-preserved specimens, the squid tank, ete. 

The two specimens of the Great Auk and the egg have 
been stored in the bank for the duration of the war. 


Lessons and “ Talks.” 

The Grammar School, during the two winter terms, sent 
three classes of boys each week. The lessons lasted twenty 
minutes, and dealt with sponges, corals, crabs and lobsters, 
insects, etc. 


I have given talks to two parties of soldiers on the 
“Ely-pest” and one to the Spennymoor Naturalists’ Field 
Club on ‘“Starfishes.” 


Donations. 

A list of donations is given in a separate part of the report. 
As was to be expected, the number of donations was not so 
great as usual, but the Museum has been particularly 
fortunate this year in the number of ethnological specimens 
which have been added to its collections. 


I cannot conclude this report without expressing how deeply 
the staff feels the loss of Mr. Wm. Voutt. His personal 
qualities, unfailing readiness and consideration made him not 
only an efficient member of the staff, but one with whom it 
_ was a pleasure to work. 

HERBERT FLETCHER, 
Assistant Curator. 
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HONORARY CURATORS 


Col. C. H. E. Adamson, C.1I.E. Prof. G. A. Lebour, M.A., D.S. 
R. S. Bagnall, F.E.S., F.L.S. Prof. Alex. Meek, M.Sc. 

Rev. W. McLean Brown. Prof. M. C. Potter, M.A., Sc.D. 
Harry Eltringham, M.A., F.Z.S.| Geo. B. Walsh, M.Sc. 

Samuel Graham. 
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HONORARY OFFICERS OF THE SOCIETY 
Elected at the Annual Meeting, October 18th, 1915. 


PATRON 
The Right Hon. Lord Armstrong, M.A., D.C.L. 


PRESIDENT 
The Right Hon. Lord Joicey. 


VICE-PRESIDENTS 


The Duke of Northumberland. 
Viscount Ridley. 

Lord Barnard. 

Lord Ravensworth. 

The Bishop of Durham. 

The Bishop of Newcastle. 

Sir Hugh Bell, Bart. 

Sir Arthur Middleton, Bart. 

Sir Andrew Noble, Bart., F.R.S. 
Sir G. H. Philipson, M.D., D.C.L- 
Sir Lindsay Wood, Bart. 

Prof. Sir Thos. Oliver, M.D. 

The Lord Mayor of Newcastle. 
Col. C. W. Napier-Clavering. 


Lt.-Col. C. H. E. Adamson, C.I.E. 

Lt.-Col. W. M. Angus, C.B. 

Prof. G. S. Brady, M.D., F.R.S. 

R. Coltman Clephan, F.S.A. 

Clive Cookson. 

J. L Gracie 

Samuel Graham. 

Principal W. H. Hadow, M.A., 
Mus. Doc. 

N. H. Martin, F.R.S E., F.L.S., 
EEGs: 

H. N. Middleton. 

Prof. M. C. Potter, M.A., Sc.D. 

J. D. Walker, J.P. 
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. P. Angus. 

. A. Atkinson. 

. S. Bagnall, F.E.S., F.L.S. 
. E Beck. 

H. I. Brackenbury. 

Edwin Burnup. 

John D. Challoner, 
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Wilfred Hall. 

T. E. Hodgkin, M.A. 

Prof. H. J. Hutchens, M.A. 
M.R.C.S., D.8.O. 

Prof. A. Meek, M.Sc. 


George Sisson. 


HON. SECRETARIES 


C. E. Robson. 


J. Alaric Richardson. 


HON. TREASURER 
A. H. Dickinson. 
HON. AUDITORS 


Samuel Graham. 
W. J. Bellerby. 
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LIST OF DONATIONS 


FOR THE YEAR ENDING JUNE 3oth, 1916. 


F, H, ALEXANDER.—A few specimens of Zimax maxima ; a few specimens 
of Mipteus hololeucus. 

T. W. BackuHousE, F.R.A.S., F.R. Met. Soc.—Meteorological Observa- 
tions, chiefly at Sunderland. 

R. S. BAGNALL, F.E.S.—Various reprints of papers by the donor on 
Thysanoptera, Symphyla, etc. 

R. BAINBRIDGE.—A death’s head moth caught at Scotswood Bridge. 
HERBERT BOLTON, M.Sc., F.G.S., F.R.S.E.—Reprint of paper by 
donor, ‘‘ The Fauna and Stratigraphy of the Kent Coalfield.” 

IsAAC CLARK.—A raven’s nest from the Border. 

BRODIE CoCHRANE.—A piece of Baryta. 

Mrs. DINNING.—Models by John Hancock; setting-boards; various 
drawings and reprints. 

G. A. DuNLop.—Five beetles collected on Holy Island. 

Dr. H. ELTRINGHAM.—Reprints of papers by the donor: ‘‘ Further 
Observations on the Structure of the Scent Organs in certain 


be) 


Male Danaine Butterflies,’ 1915; ‘‘Some Experiments on the 
House-fly in relation to the Farm Manure Heap.”’ 

BERTRAM HASSELL.—Shells and butterflies, partly collected abroad. 

Miss H1Li.—A live toad. 

D. HorsLey.— Various minerals, etc., from Rhodesia. 

INDIA OFFICE (Secretary of State for India in Council).—Vol. VI. 
(Rhynchota) of the *‘ Fauna of British India ’’ series. 

A. RANDELL JAcKson, M.D., D.Sc.—Reprint of paper by the donor: 
“¢On some Arthropods observed in 1915. 

CHARLES JANET.—Two papers by the donor: ‘‘ L’ Alternance Sporophyto- 
Gamétophytique de Générations chez les Algues,” 1914; ‘‘ Note 
Préliminaire sur 1’ Oeuf du Volvox globator,”’ 1914. 

G. F. Mackrow.—Two Andamanese bows and a few arrows; two Zulu 
assegais ; a hubble-bubble from Hodeidali ; model of Masoula boat 
from Madras; two hanging birds’ nests from Elephanta Island, 
Bombay ; palm-leaf punkas, etc. 

Gro. E. Mason.—Various bones of extinct Chiroptera. 

LIEUTENANT H. C. McBRATNEy.— Spears, bows and arrows, paddle, 
ete , from Sarawak (deposited on loan). 

Pror. ALEX, MEEK, M.Sc.—A five-bearded rockling (Motella mustela). 
‘Two specimens of Amphioxus lanceolatus from Naples. 
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HENRY TUKE MENNELL, F.L.S.—The Journal of the Linnean Society : 
Botany, vol. 41, no. 281, vol. 43, nos. 289-90; Zoology, vol. 31, 
nos. 209-10, vol. 32, nos. 214 and 219-20. ‘Transactions, second 
series : Botany, vol. 8, part 7; Zoology, vol. 16, parts, 4-5, vol. 17, 
part I. Proceedings 127th Session (Nov., 1914—Jan., 1915) Also 
List of Officers and Fellows, 1915-16. 

WILLIAM Moore.—A ‘‘ Flying-Fox ” in case. Shot near Kiama, N.S.W., 
Australia, in 1896. 

F. Rk. NorMAN.—Sheaf of poisoned arrows (made by the. Hausa people, 
Northern Nigeria); Hausa iron sword; dagger in brass sheath ; 
Hausa leatherwork, brass trays, etc.; grass sleeping mat and 
various specimens of grasswork made by natives of Northern 
Cameroons. 

E. A. PAYNE.—Stone lamp, cooking pot, etc., from Labrador. 

PHOENIX ASSURANCE Co,, Lrp.—‘‘ Roman and Mediaeval Discoveries 
in London.” 

RAY SOcCiEnY. —-- the British | Marine 7Annelids;2) vol sig muanaeons 
‘** Principles of Plant Teratology,” vol. 1; British Freshwater 
Rhyzopoda and Heliozoa,”’ vol. 3. 

DoNALD RostgE.—A number of Diptera (Flies) many species of which 
were not in the Museum collection. 

S1pNEY ROACH.—Four shells from Ascension, South Atlantic. 

Mr. SmitH.—A stone-crab ( Lithodes maia) found on Cullercoats Sands. 

Miss SpAIn.—Box of minerals and shells collected in Australia and East 
Indies ; three stuffed birds: kingfisher, bullfinch and hoopoe ; two 
snouts of saw-fish from East Indies. 

Major Spatn,—Various ethnological objects, collected chiefly in Rhodesia 
and Matabeleland : six knobkerries, bow and arrows, various spears 
and assegais, native head-dress and knee ornaments, two fly-whisks, 
witch-doctor’s bones, some good examples of native bead-work, 


etc.—two elephant’s tusks, rhinoceros horn and minerals from 
Rhodesia. 


DONATIONS TO THE ENDOWMENT FUND. 
FROM JULY IST, 1915, 10: JUNE 30TH, 1916. 


ve ge Gl. 
Sir George Noble, Bart. ... see LOOMONNG 
Sir Hugh Bell (1915 and 1916) LOO MOMO 
Joseph H. Straker, Esq. as iG 50 0 Oo 
Lady Noble 590 500 vse 2) 4i(6) | (0) 
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NATURAL HISTORY SOCIETY 
OF 


NORTHUMBERLAND, DURHAM AND NEWCASTLE- 
UPON-TYNE. 


REPORT OF THE. COUNCIL 
FOR 1916-1917. 


For the third successive year the Great European War has 
dominated the thought and claimed the energy of the nation : 
the help of every available man and woman has been needed 
and the resources of the country taxed to carry on the stern 
struggle in which Britain stands side by side with her Allies. 
There has been less time to devote to Natural History and the 
number of workers has been fewer. So far as the Hancock 
Museum is concerned the time of the staff has been directed 
upon the conservation of the collections, and it has not been 
possible to undertake much work of a progressive character. 


Several of the younger members of the Society, men of 
promise and ability, have made the great sacrifice during the 
year under review. Of these, mention may be made of Major 
J. Leadbitter Knott, who interested himself in the social and 
political life of Newcastle; Captain Reginald E. Bryant, = 
member of the Council, a keen sportsman and _ naturalist ; 
Lieutenant Hugh V. Charlton, a gifted artist and naturalist, 
whose brush cleverly depicted bird life, and his younger 
brother, Captain J. M. Charlton, a good ornithologist, who 
though not actually a member, was a frequent visitor to the 
Museum, to which he presented specimens from time to time. 
Other members are serving with the Colours at home and 
abroad, and it is earnestly hoped that they may be spared to 
return in safety. Amongst the older members who have been 
lost to the Society are Professor Daniel Oliver, L.L.D., F.L.S., 
F.R.S., one of the Keepers of Kew Herbarium, who passed 
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away at the ripe old age of 86. He acted as one of the 
Honorary Secretaries of the Field Club during 1857 and 1858, 
and was elected an Honorary Member of the Society in 1864, 
his connection with the Society extending over 68 years. Mr. 
Arch. E. Macdonald, a keen observer and writer, who under 


the name of “ Whist” did much in the local press to enlist — 


interest in nature. Sir Benjamin C. Browne, D.C.L., who 
joined as a member in 1876. Mr. C. Harrison of Hexham, 
a member of 30 years standing; and others, whose loss is 
deplored. 


The membership has been reduced by 18 through deaths 
and resignations, but it is pleasing to record that 22 new 
members have been elected. The total number of members 
and associates is 398, and the Council are grateful for their 
continued loyal support, which has lightened their task of 
administering the affairs of the Society. 


One bright and noticeable feature in the life of Newcastle 
during 1916 was the Meeting of the British Association (after 
a lapse of 27 years) under the genial presidency of Sir Arthur 
Evans, D.Litt., Lld., P.S.A., F.R.S., the eminent Archeologist. 
Under war conditions, which interfered with facilities of travel 
and accommodation, it was deemed advisable that the social 
amenities, which usually form a pleasant part of the meetings, 
should be abandoned and that work and interest be con- 
centrated on the educational and scientific side. It was 
agreed at the close of the meeting that, although the number 
who attended fell short of that of other years, the proceedings 
were highly successful. This success was largely due to the 
energy and enthusiasm of the Chairman, Principal W. H. 
Hadow, M.A., Mus. Doc., the Honorary Secretaries, Dr. P. 
Phillips Bedson and Mr. E. Fraser-Smith and their local 
Committees, whose arrangements for the comfort of the 
visitors and the holding of the sectional meetings surmounted 
the exceptional difficulties. The Lord Mayor of Newcastle, 
Councillor Geo. Lunn, also entered heartily into the work of 
the Association, holding a Reception on Wednesday evening, 
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September 6th, in the Laing Gallery, which gave those 
visitors whose sectional work lay in different centres of the 
city, an opportunity of meeting and exchanging courtesies 
with their friends. The Hancock Museum was_ thrown 
open to the visitors, many of whom took the opportunity of 
studying the various collections which held special interest. 


In the continued occupation of Armstrong College as a 
Military Hospital, students attending the Biological and Art 
Sections have again found temporary accommodation in the 
Hancock Museum, and the Examinations for the Cambridge 
Higher Locals were once more held in the Library during the 
month of June. 


The number of visitors who passed tbrough the turnstile 
for the twelve months ending June 30th, 1917, was 22,242, 
which compares with 17,613 for the preceding year. This is 
a gratifying record of progress. Soldiers and sailors, stationed 
in the district and in the hospitals, continue to visit the Han- 
cock Museum in large numbers, forming the majority of 
visitors, but there is also an increase in the support given by 
the public. 


The number of children from the Council Schools of New- 
castle, who visit by arrangement, numbered 1,210, practically 
the same as last year. Until normal conditions again obtain, 
and the difficulty with regard to teachers and classes is 
removed, it can scarcely be expected that a systematic plan of 
teaching Natural History can be formulated and followed with 
success. 


Boys from the Grammar School have again come, under 
the charge of Masters, and during the earlier part of the year 
had the benefit of short lectures and talks by a member of the 
Staff. Many of them display-a keen and intelligent interest 
in the subject. 


The Curator’s Report contains an account of an interesting 
experiment made with the object of encouraging children in 
nature study. 
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Only such small repairs as were absolutely necessary have 
been carried out in view of the increased cost of material and 
the shortage of labour. It should be pointed out, however, 
that when the times are again favourable, there will be a con- 
siderable amount of work to be done on the outside of the 
Museum, for which provision must be made. 


The Curator, Mr. E. Leonard Gill, M.Sc., is still engaged on 
Military Hospital work in France. As a temporary measure, 
his father, Mr. J. J. Gill, was engaged last October, and with 
Miss Scott, has shared the responsibility of the care of the 
collections. Mr. H. Fletcher is no longer on the- Staff. 
H. Stones was appointed in the autumn to look after the 
grounds, take charge of the boiler-house and the heating of 
the building. 


The Wild Flower Exhibit has proved no less attractive and 
useful than in other years. 


A modified programme of Field Meetings was again 
arranged. Owing to lack, of facilities and increased cost of 
travel, places within easy reach were chosen and_ under 
the energetic and enthusiastic leadership of Mr. Nicholas 
Temperley success has been assured. 


The “Round Table” Meetings were also carried on during. 
the winter evenings each month; the attendance was small, 
but considerable interest was shewn, particularly in entomology, 
and it is hoped that these meetings will attract greater 
numbers in future and happier times. 


Much greater interest was aroused in the Hancock Prize 
Competition than has been the case for some years past. The 
number of essays submitted was 18; of these 13 were from 
junior competitors, the quality of whose work was exceptionally 
good. ‘Thanks to the generosity of a few members, the 
Council were enabled to award three extra prizes, the success- 


ful competitors being :— 


Hancock Prize: Mr. J. E. Ruxton, Blackhill. 
Second Prize: Mr. P. Charlton, Chopwell. 
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JuNrors. 
First Prize: Miss W. D. M. Hull, Ninebanks Vicarage. 
Second Prize: Master F. Baxter, Newcastle. 


It was no easy task to examine and judge the relative merits 
of these papers, and the thanks of the Council are accorded 
to Mr. Geo. Bolam and Mr. Abel Chapman for undertaking 
the work. 


Volume IV. Part 2 of the Transactions was issued during 
the year. 


The Endowment Fund has been kept open by the generosity 
of a few friends, and the Council would welcome further 
donations from any who are inclined to help. This Fund, 
part of which has been invested in War Loan, has materially 
helped the financial position and, with the exercise of economy, 
enabled the Council to carry on the affairs of the Society. 


In conclusion, the Council realise and appreciate the. 
interest, industry and effort with which the Curators and the 
Staff have met the difficulty of working under war conditions. 
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CURATOR’S REPORT ON MUSEUM WORK. 
I1Q16-1917. 


In previous Curator’s Annual Reports much _ progressive 
work has been commented on, but as I stated in my first 
Monthly Report to the Council, when I assumed the 
Temporary Curatorship towards the end of last October, with 
the present depleted Museum staff, and especially with the 
absence of the Curator and Assistant Curator, no distinctively 
progressive work could be looked for. ‘The most we could 
hope to do, would be to endeavour to preserve the fine 
collections in some measure of good order and efficiency, and 
this has been our chief aim during the past year, in which we 
may fairly claim some measure of success. With this end 
in view the whole of the Desk Cases in the Zoology Room 
and most of those in the Bird Room have been cleaned out, 
damaged specimens repaired, and everything left in good 
order. A similar work has been done in the Ethnology 
Gallery. Not much has been attempted with the Wall Cases 
with the exception of the large Reptile Case, which has been 
thoroughly overhauled, the inside of the case re-tempered 
many of the specimens carefully cleaned, and the jars refilled 
with spirit. The last-mentioned work has been done with 
most of the spirit preparations in the Zoology Room. Weare 
much indebted to Prof. Meek for help in naming for us a large 
number of specimens, chiefly tropical lizards, in the reptile and 
other cases. The Rock Pool and the Squid Tank have 
received a good deal of attention, and much re-labelling has 
been done, especially with the Fish Collection. For the latter 
work the printing press has been of very great use. | Most of 
the Store Cupboards have been cleaned out and the contents 
‘re-arranged ; and in this connexion I may allude to a much 
needed piece of work of which a commencement has been 
made, viz., the collecting together of the very numerous 
Transactions and other papers received from learned Societies 
all over the world during recent years. Some of the more 
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valuable of these will, no doubt, in the near future be suitably 
bound, for better preservation and easier reference. 


Much of the above work would have been difficult, if not 
impossible, at ordinary times, when more progressive work 
was being undertaken, and we are glad of the opportunity 
afforded us of doing many things that greatly needed 
attention. 


All the books in the Museum Library have been taken down 
and cleaned, and each checked off with the typed Catalogue. 
This catalogue is being brought up to date, by entering the 
large number of books which have been added to the Library 
for some time past. A valuable addition has recently been 
made, by the gift of about 150 volumes, chiefly on Natural 
History subjects, from the Library of the late John Simm of 
West Cramlington. These have been presented by his 
daughter, Mrs. J. A. Wilson, in memory of her father, and 
many of the books are of considerable value, and some 
have been in constant use by the Staff, since their arrival at 
the Museum. 

A pleasing feature last autumn was the meeting of the 
British Association in Newcastle. Many of the members 
visited the Museum, and inspected our collections, several of 
the specialists in two or three departments rendering valuable 
service in looking over and checking the names on some of 
the labels. Among these particular mention may be made of 
Dr. Haddon and Prof. Seligmann, who expressed much 
delight with our ethnological specimens, correcting some of 
the labels and giving advice in one or two directions; 
Dr. Bather, who spent some time examining the crinoids, 
correcting labels and naming some of the unidentified” 
specimens ; and Mr. D. M.S. Watson of the British Museum, 
who has been a frequent visitor to our Museum. Other British 
Association visitors were very complimentary‘on the excellence 
of our exhibits in various departments. 


The show of wild flowers in the’ Entrance Hall has been 
well maintained throughout the summer. We are greatly 
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indebted to several friends for kindly supplying these, 
particularly to Mr. Randle B. Cooke, Mr. Nicholas Temperley, 
Mr. Clarence D. Smith, Miss Doris Hill, and Miss Joyce 
Robson. 


A list of donations appears on another page, but in addition 
to the gift of books already referred to, special allusion should 
be made to the very extensive and valuable collections, 
accumulated during many years of earnest and_ successful 
research work by Dr. G. S. Brady, F.R.S. of Sheffield (formerly 
Professor of Natural History in the Armstrong College). 
These he has presented to the Museum, and they consist 
partly of a large number of microscope slides and partly of 
specimens preserved in spirit, illustrating various forms of 
minute marine life, many of them being the original type 
specimens described in articles and papers by Dr. Brady, a 
number of which were published in our Transactions. The 
specimens are chiefly Ostracoda, Copepoda, Entomostraca 
and Microzoa of other allied groups, as well as numerous 
specimens of Diatomaceae, many of these being mounted and 
named!by Prof. G. O. Sars, the well-known Norwegian 
scientist. In presenting these collections, Dr. Brady remarks 
that much work remains to be done on them, which his 
advancing years preclude his undertaking, but he hopes that 
in the ‘future some other naturalist may find time and 
inclination to pursue the study which he has felt compelled to 
abandon; and in this case the very extensive collection of 
specimens now deposited in the Museum will furnish ample 
material for much further research. 


We had a brief visit from the Curator, E. L. Gill, at home 
“on leave” during the Christmas week, and he was able to 
give us some useful hints as to work needing attention. 


The attendance of the public throughout the past year has 
been much above the general average, being upwards of 
22,000 aS against 17,000 the previous year. ‘This has been 
notably the case at special’ holiday times, the numbers on 
Easter Monday, 1562, and on Whit Monday, 725, furnishing 


REPORT ON MUSEUM WORK XXV 


a record tor those dates. ‘(he Museum continues to be visited 
by large numbers of soldiers and sailors, who are admitted 
free: » 


One piece of what may perhaps be styled progressive work 
has been attempted in connexion with our holiday visitors. 
Large numbers of boys and girls come into the Museum, 
especially at such times, and I had often wished it were 
possible to do something to increase their interest in the 
exhibits. A little before Easter I happened to read in the 
“Museums Journal” an account of an interesting experiment 
tried in one of the American Museums, where small cards, 
each containing a question on the objects in the Museum, 
were given out to young people. This seemed to me such 
an excellent idea that I resolved to try it in our Museum, 
substituting short papers of questions for the cards employed 
in the Providence Museum, Rhode Island, U.S.A. With the 
_ assistance of Mr. Hugh Richardson. Prof. Meek and my son, 
E. L. Gill, Ihave been able to provide several papers, each 
containing six questions, which were distributed at Easter, 
Whitsuntide and Race Wednesday. Many of these papers were 
taken and answered by boys and girls, and the results have: 
been encouraging for the continuation and further develop- 
ment of the practice in future. “he questions so far given 
have been on birds, eggs, fishes and general zoology, and all 
the questions could be answered from reference to the exhibits 
in the Museum cases. We may hope that this experiment 
will help to foster, in some of our juvenile visitors, a taste for 
Natural History, and, in any case, it cannot. fail to bring out 
increased powers of observation in those who try to answer 
the questions. 


We are very grateful for the kind assistance continually 
received from the College Staff located in the Museum, from 
the Honorary Curators, particularly Mr. R. S. Bagnall and Mr. 
G. B. Walsh, and from Mr. George Bolam, Mr. W. H. Young, 
Mr. A. M. Oliver and others, whose long continued help in 
the Museum Is greatly valued. 
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I cannot conclude without expressing high appreciation of 


the way in which my colleagues on the staff have risen to the 
occasion in their endeavour to carry on with efficiency the 
work of the Museum, in the continued absence of those, with 
much greater knowledge and experience, on whose shoulders 


this work has usually rested. JosepH J. GILL. 


MUSEUM STAFF. 


CURATOR tase ES oaset ams oeeeti noes E. LEoNARD GILL, M.Sc. 

DEPUTY CURATOR ceseceseessseeereesaeeee JOsEPH J. GILL. 

pe aaa Nae Miss GLADYs Scor?, 
ADY ASSISTANTS ..ce0+..0 coves sacs , Ty M: HEPBURN, 
ING MPIDIS DY NIN Pacqgacnos asddnecTOocunOGoooODds0e0 A. E. BENNETT. 

GARDENER eceeeee SR ea Mae cna ee os ...H. STONES. 


HONORARY CURATORS 


Col. C, H. E. Adamson, C.I.E. | Prof. G. A. Lebour, M’A., D.Se. 
R. S. Bagnall, F.E.S., F.L.S. Prof. Alex. Meek, M.Sc. 

Harry Eltringham, M.A., F.Z,S. | Prof. M. C. Potter, M.A., Sc.D. 
Samuel Graham. Geo. B. Walsh, M.Sc. 
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HONORARY OFFICERS OF THE SOCIETY 
Elected at the Annual Meeting, October 27th, 1916. 


PATRON 
The Right Hon. Lord Armstrong, M.A., D.C.L. 


PRESIDENT 
The Right Hon. Lord Joicey. 


VICE-PRESIDENTS 


The Duke of Northumberland. 
Viscount Grey. 

Lord Barnard. 

Lord Ravensworth. 

The Bishop of Newcastle. 

Sir Hugh Bell, Bart. 

Sir Arthur Middleton, Bart. 
Sir Geo. J. W. Noble, Bart. 
Sir Lindsay Wood, Bart. 

Sir G. H. Philipson, M.D., D.C.L. 
Prof. Sir Thos. Oliver, M.D. 

_ The Lord Mayor of Newcastle. 
Col. C. W. Napier-Clavering. 


Lt.-Col. C. H. E. Adamson, C.I.E. 

Lt.-Col. W. M. Angus, C.B. 

Prof. G. S. Brady, M.D., F.R.S. 

Clive Cookson. ’ 

R. Coltman Clephan, F.S.A. 

Samuel Graham. 

H. N. Middleton. 

Principal W. H. Hadow, M.A., 
Mus. Doc. 

Prof. M. C. Potter, M.A., Sc.D. 

J. L Gracie 

J. D. Walker, J.P. 

Prof, A. Meek, M.Sc. 


COUNCIL 


Hugh P. Angus, 

G, A. Atkinson. 

R. S. Bagnall, F.E.S., F.L.S. 
H. I. Brackenbury, 

Edwin Burnup. 

J. D. Challoner. 

J: J. Hill, M.S. A. 


T. E. Hodgkin, M.A. 

Prof. H. J. Hutchens, M.A., 
M.R.C.S., D.S.O. 

Hon. J. Arthur Joicey. 

John Talbot, M.A., B.Sc. © 

“Ernest Scott. 


HON. SECRETARIES 


CE. Robson. 


| J. Alaric Richardson. 


HON. TREASURER 
A. H. Dickinson. 


HON. AUDITORS 
Samuel Graham. 
W. J. Bellerby. 
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LIST OF DONATIONS 


FOR THE YEAR ENDING JUNE 3org, 1917. 


BAsIL ANDERTON, B.A.—A locust, from Egypt; also a copy of- 


‘“Phomas Bewick, the Tyneside engraver,’ presented by the 
author. 


RICHARD S, BAGNALL, F.E.S., F.L.S.—Some beetles ; also Myriapods 
in tubes, and a few Ticks. 


J. S. Bett —A gooseander, from the North Tyne, near Bellingham. 
Miss A. BERKELEY.—Four boxes of minerals and fossils. 


GEORGE S. BRapy, M.D., D.Sc., LL.D., F.R.S.—A large number 


of specimens of minute marine life, chiefly Entomostraca, Ostracoda, | 


Copepoda, Diatomaceae, etc., contained in about two thousand 
microscope slides and spirit preparations in tubes, and forming a 
portion of Dr. Brady’s extensive collections, accumulated during 
many years of research’ work. Also several Note Books with 
illustrations of many of the above specimens, ete. ; and a large 
number of deep cardboard cells for future use in microscopic 
mounting. " 


C. F. Currer.—A photograph of the *‘ General Sherman Tree.” 
Miss DEAN.—Butterflies, moths and beetles, from the Argentine. 
Miss A. EDMUNDS.—Some wax moth larve. 

C. D. ForstTeER —Specimen of ‘‘ Slickensides,’’ from Keswick. 

H. C. FuLtton (Kew).—Specimen of shell, Ariophanta rosseliana. 


H. W. GArsurr (Bulawayo).—Gold-bearing Quartz, from Rhodesia, 
South Africa. / 


J. J. Gractz.—A copy of G. Bolam’s ‘‘ Birds of Northumberland.” 

Miss HoOLMSTEAD (per Dr. Hobbs).—A fine specimen of the King 
Penguin. 

INDIA OFFICE (Secretary of State for India in Counci]),—The Fauna 
of British India Series; Coleoptera (Curculionidae, part 1), by 
G. A. K. Marshall, D.Sc. ; Coleoptera (Lamellicornia, part 2) by 
G. J. Arrow; Orthoptera (Acridiidze) by W. F. Kirby, F.L.S, 


ID), MApDpDocK,—Beetles, cockroaches and spiders, from Jamaica and the 
Canary Islands. 


Z 
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Pror. A. Merk, M.Sc., F.L.S.—A copy of his new book, ‘ The 


5:90 


Migration of Fish two flying dragons, from Malaya; two 


lampreys, from Maldon, Essex. 


Henry Tuke MENNELL, F.L.S. —- Transactions of the Linnean Society ; 
Zoology, vol. 17, part 2, vol. 11, part 13 ; Botany, vol. 8, part & ; 
Proceedings of the Linnean Society (Nov., 1915 to June, 1916); 
Journal, vol. 32, No. 231, vol. 33, Nos. 222, 223, vol. 43, Nos. 
‘291, 292, 293; also list of Officers and Fellows, 1916-17. 


Miss MiLroy.—Models of Sealing Boat and Esquimaux Kayak. 


GEORGE NICHOLSON. —Fossil shell, Spirifer, from the Limestone Quarries, 
near Stanhope, Weardale. 


A. M. Oliver.—Four specimens of shell, Paludestrina jenkinsi, from 
Basingstoke Canal, Crookham, Hants. 


Prop. F. W. OLiver.—Two pencil sketches of the Old Hospital at 
Chibburn, by the late Prof. Daniel Oliver, LL.D., F.L.S., F.R.S., 
and a photograph of the four Keepers of the Herbarium at Kew, 
including the late Dr. Oliver. 


JoHN PROUDLOCK (Seaton Delaval).—Fossil shells (Anthracoptera) from - 
the Crofton Pit. : 


4 
“THE RAY SOCIETY (by subscription).—British Marine Annelids, vol. 3, 
part 2, plates, by Prof. McIntosh, MD., LL.D., F.R:S.; 
Principles of Plant Veratology, vol. 2, by W. C. Worsdell, F.L.S. 


J. Arartc RrcHARDSON.—Coke breeze, for furnaces ; also a quantity of 
_ boarding for shelves. ~~ 


Miss LAURA RICHA\DSON.—Four dragon flies from Windermere. 


Miss RICHARDSON (Jesmond),— Model of Indian Temple, from 
Nagapatam, near Madras. 


JOHN Roxsson.—A sparrow hawk, from Broomhill, Acklington, 
ROBERT ROBSON.—Twenty-six local birds, contained in eleven cases. 


T. SHEPPARD, M.Sc. F.G.S. (Hull Museum).—Some leaves referring 
to this district, from the ‘‘ Natural History of England,’ 1759-62, 
and from Dr. A. S. Granville’s ‘‘Spas of England,” 1841. 


E. W. STAVELEY.—Two young herring gulls, from St. Bees, a yellow 
hammer and two linnets, for the Aviary. 


A. H. STRAKER.—A little owl, from Billeston, Leicester. ‘One of 
Lilford’s Owls.” 


XXX LIST OF DONATIONS 


THE TRUSTEES OF THE BRITISH MUSEUM (NATURAL HIsTORY).— 
Catalogue of Freshwater Fishes of Africa, vol. 4, by G. A. Boulenger, 


F.R.S. ; Catalogue of Ungulate Mammals, vol. 5, by the late 


Richard Lidekker, F.R.S, ; Catalogue of Cretaceous Flora, part 2, 
by Marie C. Stopes, D.Sc., F.LS.; Guide to Disease Carrying 


Insects and Ticks, by L. Fletcher; The Louse and its Relation ta 


Disease, by Bruce F. Cummings. 


GEORGE B, WALSH, M.Sc.—A green lizard ; also several rare beetles for 
the large Reference Collection. 


Mrs. WHITTINGHAM.—A mineral with quartz, and a rock with fossil 
corals. 


Mrs. J. A. WILson (Cramlington).—About 150 books, chiefly on Natural 
History, from the Library of her father, the late John Simm of West 
Cramlington. 


The publications received by exchange with British and foreign 
scientific institutions are acknowledged in a separate list which is published 
later (in the Transactions) as an appendix to the report. 


DONATIONS TO THE ENDOWMENT FUND. 
FrRoM JULY IST, 1915, TO JUNE 30TH, 1917. 


. saexd: 
Thomas Reed ©... “ind ar 25, "On.0 
B, A. (Grant from Local Committee)... 25 0 O 
Mrs. M. A. Robson 208 ee 20 0 O 
Abel Chapman ... cee Sc 5 0 O 
C. E. Thelwall 3 3 0-8 


—— ew 2 


XXX 


TREASURER’S REPORT 


‘loIms¥alyT, ‘UOFY ‘NOSNIMOIC] “H “V 

Tl) 2) 880) ty 
Z QU EG coeerseeeeeeeee rte ++ £161 ‘yjo€ ounf ‘puey ul sourjeg 
€ bh oF 

¢ vA gz eae csnae emer ere see scenes eee rseoce eoccee Sotapuns 

ro] TL 41 ccc evescncccce Aja190S Aey 

Oo I I ‘* wOTEIDOssY stunesnyy + suotjdtsosqns 
Of OL ete Snide mamacineeha ee east castes s+ Kigquoneys 
oO CL ate Gale rials ie’elelelomererdte’e soaDdn Rese evele.e puny ireday Suipring 
Zz OI zb oceree eee cee n tenes ccessseseccos voce Xe TL, Ayrodoig 
6 1 lz eevee cect cee c es resescvesssesccs ee cencce oe suulg 
¢ P II ec ee eases neee se oserees aseIIeD pue as8e\sog 
I Cy OI  "tttteees See se eer eerestenace eeeseee SSur}IL pue S[BLIOTe I 
6 ees eseeee peeeee ony ey (ieee eae a OOUCANS Ui] 
b “Taye AQ pue “SuNYysiy “ony 
5 Mos seth ts Sh oP ketictce Pisetteaceesie SOLIe[ES 
> g161 ‘381 Ajn{ ‘1amseery, onp sourreg 
OK eShray SLNHWAVd 


AGMATINg *{ ‘(A 


ODEN eatl { WVHVUS) “IWVS © 


Il z gfo'rzy 


“ses SOLIpUNG 
SJUQUIJSOAUT UO 3So19}UT 
oO, Cr 8 eccecsece eee s cscs seeeeeseesassase 239 ‘syoog epinx) jo a[eS 
or $1 oft ——-~—— 
OrtORdOTy ea JuvID s,d0}}1UIWIOD UO}YONpy 
OF St On a "8: soa,7 UOISSHUpy wnosny 
Bo Aue fee suoljdiuosqnsg ,siaquioy, 
Pose SLdIGOuN 


Z161 “HLof ANAL o1 ‘or161 ‘1st ATOL WOYA LNOODOV LNAYYNAD 


AIALO0S AYOLSTH TVUALVYN PHL HLTA ENQOOOV NI UALASVALL XdVdONOH WHE 


TREASURER’S REPORT 


XXXI1 


; : AgUaTIaAg “{ “WM 
‘Jomnsveiy, ‘UofT ‘NOSNIMOIG “Ht “WV SOBRE: wor 4 WVHVU5) “INVS 
Ir £1 oF 11 41 oF 
ipa/Ait @. e208 99 ifotalstetatofeas Lene e eee seercrvereteresseatens junoo0Vv 
[P1ouar) 0} porioysuesy ‘2161 ‘aunf yio£ ‘aourfeq 1) GeV SA Gata Mr ghia ota a Dp Sa ao, PAN CIIESUTT EAD St SUOTJOESURIT, JO QBS 
‘p *s em D rs ° 
INNODOVY NOILVOIIEd Nd 
§ gt chi? § gt chiz 
(OV (0), (opie: BPO ES ay -cccncooto a8 77161 Sounf yio€ ‘eourpeq Ox Ole GG Usa wesar sce piso ete JUNOSOY [Blouay WoOA parlaajsuesy, 
Z Lt Ze DOCS gnn Signin ii iii eee e ewes neces suvedor Arpuns ¢ QI L9 Peete wee ee ee eee res tet ese eee Q161 ‘Ayn f ISI ‘QouRleg 
EDS oe "D “3 gs 
GNOd wiVddad ONIGTING 


ee ee 


XXXII 


R’S REPORT 


> 
1 


TREASURE 


. ue ( AdwaTIAg nae Oo 
‘Iomstva1y, ‘UOFT ‘NOSNIMDIC, ‘HW ssoupnW “VOM 2 wvHVES “IWVS 
z o1 ISLF z or 1SLF 
¢ Li z. BOUIN mleteiava(bic claluteVerseievaiciminta JUNODIY UO ysaaad}UT YyuRg 
Z O16 fovarstervara oreintaves Weiehefa cine teeeesenees J TG] ‘yo oun{ ‘souereg 0 o tz e010 616 sjele\pieis alee e/ee iv ciseleisisieiee sided s]UdUI}SoAUT uo 4so19}UF 
0 O zhi‘: Lb61-6z61 uvoT ~My YS Jo aseyoind 10; preg Il 21 vzf = ———.—— 
0 Oo oof jsonbag (Ci AQ2190S Surpiing e © O 0o0D9 Ta SAR aS Suipling uy 
Teyana ) JusUeUIaq UMOID bh Ba) Cs 7g) een ROE ECE GO ORC cs yueg uy 
© 0 oof S eecos Suip[ing uMo1D YIM ysodap uO —9 9161 ‘js1 A[nf{ ‘sourleg 
‘p “s Ba ‘Dp °c ¥ 
IENNOSOV LISOdaG 
ov wrt Oo F @F 
iS VI fe) Coe oes a etme ree saat etesocseetese we hoe neasstcee O00 Jso1oqUy yueg 
o Fr Pena e Ft ee eee ean eet etcesceees . Li61 “yq0€ oun { ‘gourleg o € gL eee ceeis. Credo eee sreneerce suonduosqns pue suoneu0g 
Oo 0 gh Le61-6z61 ‘ueoT Iw %S Jo oseyp.ind aoy preg — Le OS, : Sp ete es OLOl sq eAin{: eoueled 
spi Suse eRe gee 


| 
INNODOV LNAWMOCNG 


TREASURER’S REPORT 


\ 


‘ysoo je Usye YT, 


*IgINSvelT, “u0F] ‘NOSNIMDIG ‘H WV 


; Os ( Aguatiag “f “MW 
STOuPNW “YOH WVHVAD “INVS 


Tous, scQOnel ; 
(eae seceesscateaeersttdenrctneneescorserseesscnsersstsrenstss JHOT-6Z61 ‘UBOTYT IVA\ *}U2d qed ¢ 0 O ooz 
| pe weet eae e ttt ses cee rar cert tf eee senses tee eeeeerans see terserese seers se8 spuog tanbayoxy "uU00 aod ¢ fomere) ol? 
r € zgbS { y20Ig soUsIIJoI1g poeyepljosuo) “jus Jod § ye 7 0 0 o0§ 
| coteteeteeersesess 390]G oouaLaJaIg “U20 god § §,‘0d JOIVA\ pRayseyey pues aswoMaN O O IZP 
[acd eencagie ee Clonee eee aD aCe Pegs 4901S pore}stsoy -JU90 jod + uvipeue) O O 00g ‘I 
%, —puny JUIURLOPUT 
OOOO GG 28 66 L \ ee oe oO! Go JOSS 
; aie yooys Areuipig wnunxeyy yueo rod o1 s Auvdwo 10}¥A\ WJasUOD puR o[RpIVayy O O Og 
OD CODE) srteeetts ese eeeteseueereererss WQS AIBUIPIO) S,AUBdUIOD JeIBAA PBSYSE3BH PUe s[jSVOMINT O O Cob 
((paceaaeerne see Sana: LOTS ainjueqoqd *1U99 jJod + “py “Oy x YJAIOMFTY AA ‘suo sully (0)) 1 (0) oor 
BI203S) 
ie Veouaiayon4 ‘yuo0 rad $ payepyosuod s,Aueduioy JolwAy PeeyseyeH pue asBoMeN O O oor ‘1 
9 ae y90IS eouareJaig “ques sed F s,Auvdwo) Aempley UsleIseyY-YUON O O 006"1 


0 O o00'% 


ets oe 


trttttsaererees 90]G aouaIaJoIg “Jueo ied Fz payepyosuo| s,Auvdmoy Avmpey puv[ply I gi oro%e 
—ysanbag [JVyavs¢7 


cece cere cece cer rerecsssscesessasesssessece qo poepun. J Bahocye) qJod £p UOISSIUIULOD) TBI A\ IOAN Oo fe) oo$ 
Ghssliccsielsnglepelmcisiele vai hoc wa iter serine Dol OMS a[GeulvopolI] *JU99 jod &¢ uorjeiodi09 9TISBOMI NT oO O 0O00°% 


—ysanbag uidgoD 
—: £161 ‘yj0€ oun ‘Aya1~W0s ayy Aq pay s}UsISeAUT OY} JO JST] B ST Suraolpoy oy y 


SLUNAUWLSHANI 


XXXIV 


XXXV 


NATURAL HISTORY SOCLEVY 
OF 


NORTHUMBERLAND, DURHAM AND NEWCASTLE- 
UPON-TYNE. 


REPORT OF THE COU NCIE: 
FOR 1917-1918. 

THE outstanding feature of the year under review is the great 
increase in the number of visitors to the Hancock Museum. 
The turnstile registered this number at 31,640, which com- 
pares with 22,242 for the year 1917 and 17,613 for the year 
1916, and constitutes a record since it was placed in the 
entrance hall. While therefore the prosecution of the Great 
War has demanded and claimed the time and energy, and 
limited the work of those intent on the serious study of 
natural history, it is pleasing to find that when opportunity 
_has occurred, such large numbers have found recreation and 
instruction in visiting and inspecting the collections. Of these 
visitors a large proportion have been soldiers and _ sailors, 
convalescent from the local military hospitals or stationed in 
the district, who have been admitted free. 


The membership has been well maintained, the total 
_number on the rell, including associates, being 389. The loyal 
support given to your Council in these times of exceptional 
; difficulty ‘gives them courage to continue their work. By 
death and resignation there has been a loss of 21, while 12 
new members and associates have been elected. Of those 
whose death is deplored are His Grace the Duke of North- 
umberland, a Vice-President and Trustee who was elected 
in 1899, and was ever interested in the affairs of the Society ; 
Sir Geo. Hare Philipson, another Vice-President, who joined in 
1863, and whose genial help at the lectures given for children 
over which he frequently presided will be missed ; one who will 
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be greatly missed too by all connected with the Museum is Prof. 
G. A. Lebour, whose name was a household word to all 
interested in geology; ever ready to help by his practical 
advice and closely associated with the Society in earlier years 
his memory will live in his work; Sir Walter Plummer, Sir 
Charles Milburn, Bart., Messrs. Wm. Gibson, 1877, W. B. 
Reid, 1882, Thos. Bowden, 1888, and others. 


The east and west corridors and library are still being used 
by the biological and art staffs of Armstrong College, where 
the students are enabled to carry on their class work ; and the 
library was again utilised for the holding of the Cambridge 
Higher Local Examinations. 


The time of the Curators has been chiefly spent upon clean- 
ing and painting the insides of the cases and the preservation 
of the individual specimens, and it is gratifying to find that 
many visitors during the year have spoken of the excellent 
condition and display of the exhibits. Many valuable 
acquisitions have been received during the year, more 
particularly in the entomological section, and these have 
entailed careful examination and rearrangement. 


Children from the Council Schools have continued to come 
in charge of their teachers under the arrangement made a few 
years ago. It is greatly to be regretted that the plan of 
instruction with which this scheme was instituted has been 
suspended, but when peace is declared an attempt will again 
be made to set it in operation. Meantime it is a hopeful sign 
that while class work has not been possible, individual boys 
and girls have come to the Museum in increasing numbers, 
and shewn both interest and intelligence in dealing with the 
papers which have been prepared for them to answer. 


There has fortunately not been much expenditure necessary 
in repairs; only what has been absolutely essential has been 
carried out, but when labour and material are again obtain- 
able on reasonable conditions, your Council realise that a 
general overhaul of the buildings must be undertaken, 
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The exhibit of wild flowers displayed in the vestibule has 
been well maintained, thanks to the help of Messrs. Randle 
B. Cooke, Nicholas Temperley, and others. Many visitors 
come regularly for help in identification. 

The Field Meetings, under the helpful leadership of Mr. 
W. E. Beck have been continued, the places visited being all 
near at hand; much good work has been done, especially in 
the entomological section. 


During the winter the monthly ‘ Round Table” meetings 
were held, and though the attendance in the dark evenings 
leaves something to be desired, there has been no lack of 
interest on the part of those who were present. 


In view of the need for increasing food supply and to help 
those seeking for information, Prof. Potter, M.A., Sc.D., with 
his assistants, Miss Cunnington, B.Sc. and Miss Davy, M.Sc, 
gave a series of four lectures on economic botany in the 
autumn, which were much appreciated. In furtherance of 
this work an exhibit of garden pests, illustrating their life 
history and the method of combating their ravages, has been 
set up in the Museum, thanks to Prof. D. A. Gilchrist, M.Sc., 
and Mr. R. A. Harper Gray, M.A., M.Sc. 


The Hancock Prize Competition only brought_forward five 
essays. That of the successful candidate, Master Matthew 
Wright, a boy of 123 years, who took moorland bird life for 
his subject, showed remarkable promise for one so young. 
To the examiners who judged the essays, the Rev. J. E. Hull 
and Mr. George Bolam, our thanks are accorded. 


Vol. V. Part 1 of the Transactions is going through the 
press and will shortly be issued. 


The Financial Statement calls for little comment. Thanks 
to careful administration the Hon. Treasurer has been enabled 
after providing for the necessary expenditure to finish the year 
with a balance in hand. Expenses are increasing, however, 
especially in the cost of fuel, lighting and maintenance, for 
which provision must be made. 
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The Endowment Fund has been kept open, and while it is 
scarcely opportune to appeal for donations when the national 
claims are so great, additional help will be appreciated. 
Investment in the War Loan to the amount of £200 has 
been made from donations previously promised and received 
during the year. 

Lastly, your Council have pleasure in bearing testimony 
tothe excellent work so willingly undertaken and so carefully 
executed by the Curators and Staff, to whom their thanks are 


given. 


NEW MEMBERS ELECTED 
FROM IST JULY, 1917, TO 30TH JUNE, 1918. 


Geo. Angus, 37, Percy Park, Tynemouth. 

Lady Browne, Westacres, Benwell. 

James Cooke, Kilbryde, Corbridge. 

Rev. Mark Fletcher, M.A., F.G.S.,. The Vicarage, Benton. 
E. W. F. Fraser-Smith, 2, Jesmond Gardens. 

W. M. Levins, Ellison Place. 

Leonard Macarthy, Benwell Park, 

A. H. May, 15. Athole Gardens, Kelvinside, Glasgow. 

E. T. Nisbet, Birnie Knowes, Cullercoats. 

N. S. Robinson, The Willows, Gosforth, F 
W.N. C. Wilson, National Provincial Bank. 


ASSOCIATE MEMBER. 
Herbert Egglishaw, 6, Stanley Street, Houghton-le-Spring. 


\ 


REPORT ON MUSEUM WORK XXXIX 


CURATOR’S REPORT ON MUSEUM WORK. 
1917-1918. 

As was the case last year the Curator’s work in the Museum 
has been mainly in the direction of renovation and rearrange- 
ment. It would be quite impossible in any one year to go 
entirely through the collections, but each year a large number 
receive needed attention, and we endeavour to ensure that no 


part of our extensive collections, in so many departments, 
shall be long neglected. 


During the past twelve months most of the Store Cupboards 
have been turned out and their contents examined; the 
Zoology Wall Cases have been thoroughly renovated, and each 
object separately cleaned ; the Wingate Collection of Diptera, 
the Rev. J. E. Hull’s British Spiders, the Hancock Collection 
of Birds’ Eggs and Nests, the Angas Collection of Shells, the 
Charlton Collection of Bird Skins and other natural history 
objects, several collections of Butterflies and Moths, including 
the splendid Raine Collection and many of Dr. Eltringham’s, 
Miss Lebour’s large collection of Foreign Shells, Dr. Brady's 
spirit specimens of Entomostraca, &c., and his large collection 
of microscopic slides, as well as many other objects in the 
Museum have all had attention during the year. The Desk 
Cases in the Geology Room have been gone through, every 


~ specimen cleaned, some of the cases rearranged, and much 


new labelling done. The Library has again been overhauled, 


-all the books and shelves cleaned, and the books checked off 


with the Typed Catalogue. The work of looking up and 
sorting the very numerous Transactions of Learned Societies 
has been continued, but its completion will be a matter of 
years, in the very limited time it is possible to devote to it. 


The attendance of visitors to the Museum has again been 
encouraging, and the numbers, especially at holiday times, show 
a marked tendency to increase. Each of the special holidays of 
the year, Easter, Whitsuntide, Race Week, the August Bank 
Holiday, the School Holiday in October, and Christmas and 
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_ New Year, brought an influx of visitors, in most cases the 
numbers being in excess of those of previous years. ‘The 
total attendances show a very great advance, upwards of 
31,000 visiting the Museum during the year, as ‘against 22,000 
last year, and 17,000 the previous year. 


Papers of questions for boys and girls have again been 
given out, the number at the New Year holiday reaching high- 
water mark, being 124 papers taken and answered during 
three days of special holiday. As was to be expected the 
demand for these papers has fallen off for the summer, but a 
fair number have Since been given out, and in most cases well 
answered. 


The display of Wild Flowers in the Entrance Hall has been 
well maintained, thanks chiefly to the kind assistance of Mr. 
Randle B. Cooke, who has been indefatigable in bringing 
specimens, We are also indebted to Mr. Nicholas Temperley 
and other naturalists for further contributions. Prof. Potter, 
head of the Botanical Department of Armstrong College, has 
set out for exhibition a number of specimens illustrating plant 
diseases, and showing the ravages of insects on potatoes, 
cabbage, wheat, and other plants. Through the kindness of 
Mr. Harper Gray, M.A., M.Sc., of the Agricultural Zoology 
Department of the College we have been able to exhibit a 
large number of cases of Insect Pests, chiefly those injurious 
to plant life. Each case shows the life history of the insect, 
and directions are given for checking its ravages. * 


In the late autumn a course of four Saturday afternoon 
lectures on Economic Botany was given in the Museum by 
Prof. Potter and two of his lady assistants. ‘These were fairly 
well attended, and dealt with such practical subjects as 
“A Loaf of Bread,” “Sugar,” “The Potato and its Diseases,” 
tN east” 


Another lecture given in the Museum in the early summer, 
was by Prof. Hatton, Principal of the King Edward VII. 
School of Art. He dealt with the “Interpretation of Nature, 
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by Blake and Turner,” and exhibited a number of beautiful 
examples of the work of both artists. 


Many parties of boys and girls from various schools have 
visited the Museum usually accompanied by masters or 
lady teachers. A few brief lessons have sometimes been 
given by the latter, but the regular natural history teaching 
formerly given by members of the Museum staff is not at 
present possible. The schools represented have been the 
Royal Grammar School, Rutherford College, Sandyford 
School, and several ladies’ schools. The Museum has also 
been visited by parties of local Field Club members on several 
occasions. 


In the difficulties under which we sometimes suffer from 
the absence of our regular Curators we have again to express 
our thanks to the College Professors, whose classes are con- 
ducted under our roof, as well as to Mr. R. S. Bagnall, 
Mr. G. B. Walsh, Dr. J. W. Heslop Harrison, and others, who 
have always been so ready to give help and advice when 
needed. In this connexion I must refer to the late Prof. 
Lebour, whose cheery presence in the Museum is much 
missed, and whose help in matters geological was greatly 
valued. 


As usual a list of Donations will be found on another page, 
but it may be well to call special attention to a few of these. 
Further instalments of Dr. Brady’s extensive collections have 
been received, and after being carefully examined, cleaned 
and repacked, have been stored with the specimens previously 
received, ready for future inspection. 


Dr. Eltringham of the Hope Department, Oxford University, 
has presented the whole of the original drawings, made for his 
work on African Mimetic Butterflies, on which he is the 
recognised authority. 


Miss M. V. Lebour, D.Sc., has presented her fine-collection 
of Foreign Shells, containing specimens from every quarter of 
the world. These are contained in twenty-eight small cabinets 
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of four drawers in each, and one box of shells too large for 
the cabinets. 


The very large collection of Butterflies and Moths made by ~ 


the late John Finlay is a valuable acquisition. They fill 
three large cabinets with 12, 26, and 28 drawers respectively, 
most of the drawers containing upwards of one hundred 
specimens. 


The two brothers, Capt. J. M. Charlton and Lieut. Hugh V. 
Charlton, whose death in their country’s service has deprived 
natural science of two most ardent and promising votaries, 
have bequeathed to the Museum the whole of their Natural 
History collections. These consist of over fifty birds and 
mammals mounted in cases, and a large number of skins, 
chiefly birds’, and many other natural history objects. The 
collections form a pleasing memento of two talented young 
naturalists who had shown great interest in the Museum and 
the work of our Natural History Society. - 

JosepH J. GILL. 


ee ee 
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RG ORVATORtecdwat sp nisisspn soeerece seameldseine ofc k. LEONARD GILL, M.Sc. 
AD PPUMVE CURATOR: vinccdseses) seeitsin casas JosErH J. GILL. 

; Sie Yh (Miss GLADys Scorv, 
TAD ANSSTSMAUNIS) “ems niup ye cytes veo 1 |, I. M. Heppurn. 
JNGRTRIDISTIDVEIN(2Bay, Ggarioog: ocbcdocdusponsonootngonoe A. E. BENNETT. 

GARDE NERS sosioncnseae deceives on eceee vemeste H. SToNnes. 


HONORARY CURATORS 


Cooly ©. E. oe CarEE. Prof. G.- A. Lebour, M.A., D.Sc. 


R. S. Bagnall, F Fal tal US), Prof. Alex. Meek, M.Sc., F.Z.S 
eae eae . | Prof. M. C. Potter, M.A., Sc.D. 
Samuel Graham. Geo. B. Walsh, M.Sc. 


AFTERNOON LECTURES HELD DURING THE 


SESSION 1917-1018. 


1917. 
Noy. 24.—Prof. M. C. Potter, M.A, Sc.D.: ‘* A Loaf of Bread.” 


Dec- 1.—Miss Davy, M.Sc.: ‘* Sugar.’ 
Dec. eels M. C. Potter, M.A., Sc D.: “ The Potato, and some of 
its Diseases.” 
Dec. 15.—Miss Cunnington, B BZSC, 1). Weast.c 
1918. 
June 3.—Prof. R. G. Hatton, A.R.C,A. (Lond.):-‘‘ The Interpretation 


of Nature by Blake and Turner,” 
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HONORARY OFFICERS OF THE SOCIETY 


Elected at the Annual Meeting, November Ist, 1917. 


PATRON 
The Right Hon. Lord Armstrong, M.A., D.C.L. 


PRESIDENT 
The Right Hon. Lord Joicey. 


VICE-PRESIDENTS 


The Duke of Northumberland. 
Viscount Grey. 

Lord Barnard. 

Lord Ravensworth. 

The Bishop of Newcastle. 

Sir Hugh Bell, Bart. 

Sir Arthur Middleton, Bart. 
Sir Geo: J. W. Noble, Bart. 
Sir Lindsay Wood, Bart. 

Sir G. H. Philipson, M-1)., 1): C-L- 
Prof. Sir Vhos. Oliver, M.D. 
The Lord Mayor of Newcastle. 


Col. C. W. Napier-Clavering. 


Lt.-Col. C. H. E. Adamson, C.I.E. 

Lt.-Col. W. M. Angus, C.B. 

Prof. G. S. Brady, M.D., F.R.S. 

Clive Cookson. 

R. Coltman Clephan, F.5.A. 

Samuel Graham. 

H. N. Middleton. 

Principal W. H. Hadow, M.A., 
* Mus. Doc. 

Prof, M..C. Potter spate SCs. 

J. L Gracie 

J. D. Walker, J.P. 

Prof. A, Meek, M.Sc. 


COUNCIL 


Hugh P. Angus. 
R.S. Bagnall, KES F.LS. | 
W.E. Beck, 
Edwin Burnup. | 
Wilfrid Hall. ; 

ajeme eal MT SAN | 


T. E. Hodgkin, M.A. 

Hon. J. Arthur Joicey. 

Prof. J. A. Menzies, M.A., M.D. 
John Talbot, M.A., B.Se.. 
Ernest Scott. 

George Sisson. 


HON. SECRETARIES 


CE. Robson. 


J. Alaric Richardson, 


HON. TREASURER 
A. H. Dickinson, 


HON. AUDITORS 
Samuel Graham. 
W. J. Bellerby. 
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LIST OF DONATIONS 
FOR THE YEAR ENDING JUNE 3oth, 1918. 
THOMAS N. BrEE.—Two stoats in winter dress, 


Roper’ Biarr, F.S.A.—A number of weapons, a German gas mask, 
and other objects of interest from the Neweastle Archeological 
Society, collected by W. H. Cullen. 


GrorGrE Bo.AM.—A whiskered bat (new species for local fauna). 


Grorce S. Breapy, M.D., D.Se., Li.D., F.R.S.—Manuscripts and 
working drawings of Crustacea. : 


H. ELTRINGHAM, D.Sc.--The original drawings for his work on 


** African Mimetic Butterflies,’ arranged in nine frames. 
HH. Fisuer.—A lily of the valley in fruit. 
W. H. Fowxes.—A butterfly (Neptis sp.) from Roorkee, N.W.P., India. 
A. Hume —A small collection of fossils. 
Mrs. E. L. JAmMeson.—A large snake in case. 


Miss MariE V. Lexsour, D.Sc.—A large collection of foreign shells, 
contained in 28 cabinets, of four drawers each, and .a box of 


specimens too large for the cabinets. 


STEWART McDonaLp.—A king locust. 


Mrs. Morrarr —A large collection of British butterflies and moths, con- 
tained in three cavinets, of 12, 26 and 28 drawers respectively. 
- The work of the late John Finlay. 


Miss PowkELL.—A large assortment of rocks and fossils, collected ‘by 


her father and grandfather. 


JoHN ProUDLOCK —A_ Dauberton’s bat and a long-eared bat, both 
mounted by George Bolam. 


Cot. Rerep.—A white mole, from J. C. Gibson’s Milkhope Farm, 
Blagdon. 


J. ALAric RIcHARDSON.—A number of insects from Windermere. 
Miss ROBERTSON.—A large collection of minerals. 


CHARLES ROBSON, per George Bolam.—A noctule, caught at Talbot 
Constable, E. Yorks., and a whiskered bat, caught near Chester-le- 
Street. ; 


Miss E. L, Rooke.—A snake bird or darter, shot near Meanee, India. 


7“ 
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RoyaAL DuBiin SociETy.—Scientific Proceedings, vol. xy., Nos. 15-23 
(Oct., 1916—Aug., 1917); Economic Proceedings, vol. 2, Nos. 
12, 13 (Sept., 1916—Mar., 1917). 


ERNEST ScotTt.—A copy of ‘*The Diseases of Trees,” by Prof. R. 
Hartig. 


CLARENCE D. SmiTH.—A dragon fly, an ichneumon, and a pair of giant 
sawflies (Sirex gigas). 


L. SmitH.—A branch of the old Mulberry tree blown down in Saltwell 
Park, Gateshead. [This was planted in our greenhouse and has 
taken root, and come out in full leaf with several fruits. ] 


J. STAFFORD.—A very fine blue dragon fly (Aeschna juncea). 


Mrs. STURGE and Miss S. A. RICHARDSON.—A sprig of the spindle 
tree (Zuonymus Luropeus) in. fruit. 


Miss CAMERON SWAN.—A small collection of fossils. 


J. Ney Tate.—A number of moths. 


Mrs. J. W. TwInBERROW.—A model passage boat. 


D. WooLAcortT, D.Sc.—Norwegian rocks from the Scandinavian Drift, 
found in Warren House Gill, north of Castle Eden Dene, on the 
Durham coast. 


The publications received by exchange with British and Foreign 
scientific institutions are acknowledged in a separate list which is published 
later in the ‘Transactions as an appendix to the report. 


DONATIONS TO THE ENDOWMENT FUND. 


FroM JULY IST, 1915, TO JUNE 30TH, 1918. 


fase (al 

Sir Geo. J. W. Noble, Bart. ale i LOOlMOmEG. 
Sir Hugh Bell, Bart. = fitter soneeet SOMOS 
Thomas Reed ea ae mite mia 10 0 O 
£160 0 O 
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NATURAL HISTORY SOCIETY 
OF 


NORTHUMBERLAND, DURHAM, AND NEWCASTLE- 
UPON-TYNE 


REPORT OF THE COUNCIL 
FOR 1918-19. 
In the history of the world there has been no such terrible 
war, or one involving such grave issues and entailing such 
great suffering and sacrifice of life, as that which began on 
August 4th, 1914. he forces, human and mechanical, which 
have been drawn upon were so manifold as to arrest normal 
activities throughout the British Empire. It was therefore 
with deep’ feelings of relief that the news of an armistice was 
received in November of last year. More than six months 
elapsed before the full conditions of peace were settled ; this 
has necessarily been a period of anxiety and uncertainty re- 
tarding the general resumption of normal conditions of work. 


Armstrong College, used as an hospital during the war, is 
being released by the military authorities, and it is expected 
that the staff and students of those sections who have been 
working at the Hancock Museum since 1914 will return to the 
College during the October term. The arrangement under 
which the work has been carried on has been in every respect 
a happy one, and the Museum staff will miss their guests no 
less for their pleasant association than for their co-operation 
and ready help in work of kindred nature. 


The Council were pleased to welcome the release and return 
from active service abroad of the Curator, Mr. E. Leonard 
Gill, in the early part of 1919. While the general work at the 
Hancock Museum has been carried on so well in his absence 
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by a comparatively inexperienced staff, there is much of a 
progressive character which will now be pushed forward under 
his technical direction. ; 


A great loss to natural history—not only locally but*in a 
wider sphere, where his work on marine zoology, and especially 
crustacea, was, well-known and appreciated—was felt in the 
death of the Rev. Canon Norman... An obituary account of 
his life and work by Professor Meek will appear in the next 
volume of Transactions. Another gifted naturalist, Mr. 
Frederic Raine, who, like Canon Norman, was an honorary 
member of the Society, has been lost by death during the 
year. Mr. Raine was hardly known to the present generation 
of local naturalists, because he was compelled by ill-health to 
remove many years ago to the south of France. Previously, 
when he lived at Durham, his zeal as a field naturalist, 
collector and taxidermist brought him into close association 
with all the leading members of the Society who shared his 
tastes. A remarkable perfection of workmanship and finish 
characterised all that he did; it is strikingly shown in the very 
valuable collections with which he enriched the Museum. 
These include collections of British birds’ eggs and British 
butterflies and moths, as well as of the butterflies and flowering 
plants of the French Riviera. Of other members who have 
passed away may be mentioned Mrs. Spence Watson, the 
literary and social work of whose husband brightened New- 
castle life; Lord Barnard, whose interest in museum work 
left its mark ; Dr. Clement Stephenson, who devoted much time 
to the breeding and improvement of cattle; Mr. Richard 
Welford, local historian ; and others, the loss of whom leaves 
the district poorer. . 


The roll of members remains almost the same at the end of 
each year. New members join the Society but death and 
resignation prevent any permanent increase in numbers. 
During the year under review 13 valued members have passed 
away, 6 have resigned, and 24 members and associates have 
been elected. ‘The membership stands at 396. 
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Members can materially help the Society by the introduction 
of new subscribers, and are earnestly asked to co-operate. 


On the other hand, the growing popularity of the Museum 
may be gauged by the increase in the number of day visitors. 
The turnstile shows that 43,340 entered the building. Of 
these 1,812 were from the Council and other schools. There 
are still many soldiers and sailors amonwst the visitors, though 
naturally the number is decreasing. Question papers have 
been again arranged for boy and girl visitors, and these have 
been answered with intelligence. 


Owing to many of the lecturers, who have in the past so 
cheerfully and voluntarily given their help, being engaged on 
important research work, and to the lighting restrictions, it 
was again impossible to afrange a course of winter lectures. 
The only exception was an interesting “talk” on “ The Birds 
of France” given by,the Curator shortly after his return, 
which drew a good audience and was much appreciated. 
Several causes contributed to prevent the “ Round Table” 
meetings held in the winter evenings being well attended. 
The experiment was therefore tried of holding them on Satur- 
day afternoons, and this has been attended by considerable 
success, the attendance becoming larger and drawing forth 
discussion which has been instructive and interesting. A list 
of subjects dealt with will be found in the Report. 


Supplies of fresh wild flowers have been received regularly 
from Mr. Randle B. Cooke; others have also contributed and 
thus helped to keep up the exhibit, which assistance has been 
welcome. That the exhibit continues to fulfil a useful purpose 
is proved by the frequent and regular visits of those who come 
to study and identify. 


Guided by the experience of the last few years under war 
time conditions, a programme of Field Meetings within a near 
and limited area was arranged ; these under the able leader- 
ship of Mr. Geo. Sisson are shewing by the increased 
attendance of members that outdoor work is such as should 
be continued. 
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VoleaVi.,jpant.2 (of the Transactions is now in the press, and 
will be issued in due course. It is hoped now that better 
conditions are returning, those papers and reports which have 
necessarily been standing over may be shortly published. 


While the competition for the Hancock Prize was distinetly 
encouraging a couple of years ago both as regards number and 
quality of essays, there has since been a distinct falling off. Only 
five essays were received this year, the work of which, with 
two exceptions, was moderate. ‘The prize was awarded to 
Mr. F. E. Johnstone of Blackhill for an excellent paper dealing 
with the bird life of the Upper Derwent district. To the 
examiners, the Rev. J. E. Hull and Mr. Geo. Bolam, the 
thanks of the Council are offered for their careful report. 


The Endowment Fund has been augmented by a legacy of 
41,000 from the late Dr. Clement Stephenson. 


Economy has been studied with regard to finance in the face 
of increasing expense ; this expense is chiefly by way of salaries, 
wages and fuel. Thanks to careful watchfulness the Hon. 
Treasurer is enabled to present a satisfactory balance sheet. 
Although the quantity of fuel granted under the Coal Control 
was limited, the price has been greater. A scheme for 
improving the heating of the Museum and reducing the 
quantity of fuel required is under the consideration of the 
Council. 


In view of the great increase in the cost of labour and 
material the question of the insurance of the buildings against 
fire has had the careful consideration of the Council, and it 
was decided to increase the amount to £30,000. From 
time to time during recent years the collections have been 
‘augmented by various accessions; many of these are now 
unique and could not be replaced, while it is scarcely possible 
to assess their value. Asa precautionary measure, therefore, 
the insurance on the contents of the Museum has been raised 


to £40,000. 
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The Council were fortunate during the last two and a half 
years in having the help of Mr. Gill, sen., as Deputy Curator, 
and on the termination of this arrangement they desire to put 
on record their appreciation of his services, as well as to 
express their thanks to the other members of the staff, who 
have, with him, so willingly and efficiently carried out their 
various duties. 


NEW MEMBERS ELECTED 


FROM ISL JULY, 1918, YO 301TH JUNK, 1919. 


Alfred Appleby, Stotes Hall, Jesmond. 

William Carter, 145, Pilgrim Street. 

William Deans Forster, Park House, Morpeth. 

F, C. Garrett, D.Sc., F.C S.. West Croft, Elvaston Road, Hexham. 
Major F. W. Gardner, 59, Meldon ‘Yerrace, Heaton. 
Stanley S. Haggie, West Jesmond Villa, Osborne Avenue. 
B. P. Hill, B.Sc., 37, Holly Avenue, Jesmond. 

Miss May Hume, 11, Bellé Grove Terrace. 

Fred O. Kirkup, The Manor House, Medomsley. 

H. B. Lockhart, Arcot Hall, Dudley. 

Sir Leonard Milburn, Bart., Guyzance, Acklington. 

W..C. Mountain, 8, Sydenham Terrace. 

His Grace The Duke of N orthumberland, Alnwick Castle. 
Percy Parmeter, The Union Club. ie 

H. Pickering, 13, South Parade, Whitley Bay. 

R. Morris Richardson, The Union Club. 

Benjamin F. Simpson, The Cottage, Bucklebury, Berkshire. 
W. E. Stephenson, Vhrockley House, Newburn. 

G. Grey Turner, The Hawthorns, Osborne Road. 

W. 5. Vaughan, he Poplars, Gosforth. 

Frank R. Watts, Wingrove, Clayton Road. 

Henry B. Watson, Felton Park, Acklington. 

J. R. R. Wilson, M.Inst.C.E., F.G.S , 4, Park Terrace. 


ASSOCIATE MEMBERS. 


Francis R. Main, 25, Highbury. 
G. B. Walsh, B.Sc., Secondary School, Scarborough. 
Alastair S. Watson, 31, Osborne Road, 
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CURATOR’S REPORT ON MUSEUM WORK 
1918-1919. 

During the past two or three years the work done in the 
Museum has necessarily been confined for the most part to 
what may be called maintenance work, as distinct from pro- 
gressive work; and I should like to say that-it is a great 
satisfaction to me to find on my return that the collections 
have been kept in such excellent order. A good deal of work 
of this character has been done during the year under review. 
The Hancock and Raine collections of British birds’ nests and 
eggs have been examined and put into good order, as have 
also the large Pallas collection of Russian plants and some 
other sets of herbarium material. ‘The-birds and cases on the 
gallery of the bird room have likewise been overhauled, to 
the great improvement of their appearance. 


Similar work has been done on some recently acquired 
collections, for example on the shells.presented last year by 
Miss M. V. Lebour, D.Sc., and on the Finlay collection of 
local butterflies and moths recently presented by Mrs. Moffatt. 
(Incidentally it should be stated that the Finlay collection is 
well worth any work that may be involved in its preservation. 
The late John Finlay was one of the best of the earlier 
Northumbrian lepidopterists, and his records are constantly 
quoted in our catalogue of the local butterflies and moths.) 
The very numerous minerals and fossils presented by Mr. H. 
Cooper Abbs (see list of donations) have been worked through 
and sorted, and the spiders from the Rev. J. E. Hull have 
been embodied in the reference collection with which he has 
provided us by instalments in previous years. 


A valuable piece of work of a different kind which was 
- carried out by the ‘war-time’ staff was the preparation of an 
inventory of the contents of the Museum. ‘This was in part 
undertaken for purposes of insurance, but in order to serve 
museum purposes as well the inventory was considerably 
elaborated. With a view to adequate insurance, dimensions 
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and particulars of all the show-cases were included, while for 
museum purposes my father has added an alphabetical index 
to the contents of the store cupboards, and another section 
which is particularly valuable, an alphabetical list of all the 
genera represented in the zoology room, with references to 
their position and nature. 


Work of the progressive sort has also been going on during 
the year. Miss Scott has been getting together from various 
sources material for the remaining show-cases of insects 
which we hope shortly to complete, especially those illustrating 
the Orthoptera and Neuroptera. A large proportion of the 
specimens have had to be relaxed and re-set. | The two chief 
kinds of work now in hand are labelling, and work on the 
geology room. Labels of several kinds are being drawn up and 
printed ; large-type heading labels for the cases, smaller labels 
for individual specimens, and descriptive or explanatory 
labels for certain groups. These explanatory labels are 
designed to make the exhibits intelligible to ordinary: visitors 
and to bring out points of special interest. The present work 
in the geology room has a similar object. I am trying to 
finish up the series of introductory cases that I began a_ long 
time ago in that room, and with Dr. Woolacott’s help I have 
also made a beginning upon the large geological sections 
_ which I intend to put up above the wall cases. The geological 
collections are now very much the most backward section of 
the Museum. They comprise a wealth of good material, but 
it is still in the roughed-out state of thirty years ago—far too 
much stuff on view and none of it so treated as to mean much 
to the public. Undoubtedly a gradual transformation of the 
geology room ought to be a main element in our work for 
some years to come. 


A few other portions of the year’s work should be briefly 
referred to. Inthe library Miss Hepburn has done a good 
deal of sorting and re-arrangement, chiefly of unbound 
periodical literature. The tank in which the giant squid is 
shown has been cleaned out and the glass top refitted on a 
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new system. On the wild-flower counter we have usually had 
during the summer a good show of the more conspicuous 
flowers of the season; for supplies we have been indebted 
principally to Mr. Randle B. Cooke. 


The greatly increased attendance of visitors to the Museum, 
both on public holidays and at ordinary times, is a noticeable 
and pleasing change as compared with the years before I went 
away. It gives further encouragement to those parts of our 
work which are designed especially for the benefit of the 
public. In this connexion my father’s very successful experi- 
ment in getting boys and girls to answer papers of questions 
has been a valuable development and one that should 
certainly be continued. 


Some noteworthy acquisitions have been made during the 
year by donation or bequest. Col. Adamson has given us 
de Nicéville’s work on the butterflies of India, and also the 
icterine warbler shot twenty years ago in his garden at North 
Jesmond the most important bird, from the point of view of 
local ornithology, in the beautiful collection left by his father, 
the late Charles Murray. Adamson. From-the Rev. J. E. 
Hull we have received 135 fresh tubes of spiders for incor- 
poration in the reference collection with which he has provided 
us. A gift from Lord Armstrong which has attracted a good 
deal of attention is a clever reproduction of the dodo made by 
Messrs. Rowland Ward. Dr. C. T. Trechmann ‘has given us 
a large number of insects, British and exotic, of various 
groups; some of them will be particularly useful in fitting up 
the show-cases that are still to be prepared. The largest and 
in many ways the most remarkable acquisition of the year has 
come to us by bequest of the late Miss M. R. Dickinson, of 
Norham, a lady who retained to an advanced age a boundless 
energy and unusual versatility. The bequest includes a great 
series of beautifully executed water-colour drawings of wild 
flowers, in itself a remarkable life-work ; good collections of 
flowering plants, mosses, fresh-water algae and seaweeds, 
some shells and other remains of shore life, a small microscope 
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and some useful books. To the geological department Mr, 
John Jeffrey, B.Sc., has contributed some graptolites from the 
Skiddaw Slates (a formation in which fossils are hard to find), 
and some unusually good trilobites from local limestones ; a 
large number of fossils, rock specimens and minerals collected 
by the late Rev. George C. Abbs, of Cleadon, have been 
presented by his nephew, Mr. H. Cooper Abbs ; and Mr. L. F. 
Richardson has allowed us to select some specimens from the 
similar collection formed by the late David Richardson. 
Among the accessions to the ethnological department are 
some poisoned arrows from North-Eastern India, together 
with papers on the poisons, presented by Sir Thomas Oliver ; 
and a fine example of the hand harpoons formerly used in 
whaling, presented by Mrs. Bewicke Dowell. 


Dr. Woolacott and the Rev. Mark Fletcher have kindly 
given their help in sorting through some of the geological 
material referred to above, and, as already stated, Dr. 
Woolacott is also helping with the large sections for the 
geology room. Another member of the College staff to whom 
we have been indebted for constant help is Dr. Harrison. 


I should like to conclude this report with what I may call 
some suggestions for benefactions. Much has been done for 
this and other museums by spontaneous generosity on the 
part of those who happened to know of special needs. The 
following list of some of the present needs of the Hancock 
Museum is given in the hope that, if they are made known, 
some one or more of them may appeal to those who are will- 
ing to help us. Most of them are unlikely to be met in any 
other way for a very long time :— 


Cases and Fittings: 


Separate cases, small and large, for special groups of birds and for 
other objects up to the size of big-game animals. 

Book-form sets of frames for drawings ahd pressed plants. 

Photographs and frames for the ethnology gallery - to illustrate the 
types of mankind whose productions are shown. 

Top-cases for the mineral gallery, to complete the series begun 


some years ago. 
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Reflectors for the zoology room—to throw light into the new insect 
cases on the dark side. 

New fronts for wall cases in the zoology room—to replace the old- 
fashioned fronts which unnecessarily obstruct the view. 


Specimens : 


Injurious insects—cases illustrating life-histories and damage caused. 
Fur-bearing animals—contributions towards as nearly complete a 
set as possible. 
. Big game animals, 
E. LEONARD GILL. 


MUSEUM STAFF 


GURATOR cravaccatsecesesessscesneecseunces sees E. LEONARD GILL, M.Sc. 
IDG (CURNGTOR soccddectantecneosoocber JosEPH J. GILL. 
ANSSISAVAN Til G UIRVATORGaeepereaeecneetenicace Miss GLADYS SCOTT. 
Ione AAGEIISTONISTE CSoncasqosopneo 60050000 Miss I. M. HEPBURN. 
ZASITSENIIDAUN Teteieretetoisisioutet tetalselerseioeteranisisisisttcretaiee! A. E. BENNETT. 
GARDENER 65). dcJcseccccegsesceedsecsoeteseces H. STONEs. 


HONORARY CURATORS 


Col. C. H. E. Adamson, C.I.E. | Prof. Alex. Meek, M.Sc., F.Z.S. 
Re SaBacnall peBSS areas: | Prof. M. C. Potter, M.A., Sc.D. 
H. Eltringham, M.A.,D.Sc.,F.Z.S. | Geo. B. Walsh, B.Sc. 
Samuel Graham. 
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INFORMAL SATURDAY AFTERNOON MEETINGS 


1918, 
Nov. 9. ‘’ Growth and Structure of Fungi’—Mr. W. H. Wheldon. 
Dec. 31. ‘* Classification of Fungi’’—Mr. W. H. Wheldon, 

1919. 
Jan. 11. ‘* The Structure of Insects’”—Mr. C. E. Robson, 
Feb. 8. ‘‘ Pollination’’—-Mr. E. Potts. 
Mar. 8. ‘‘ The Life History of an Early Spring Flower ’’— 

Mr. R. Adamson, F.R.H.S. 


CURATOR’S “MUSEUM TALK.” 


1919. 
Mar. 26. The Birds of France. 


Private Evening Meeting of the Society, 19th March, 1919: Report 
on Field Meetings of 1917 by Mr. W. E. Beck, Chairman of Committee. 
Reading of the Hancock Prize Essay by Mr, F. FE. Johnstone, Blackhill. 
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The Right Hon. Lord Armstrong, M.A., D.C.L. 
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VICE-PRESIDENTS 
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Sir Hugh Bell, Bart. 
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Col. W. M. Angus, C.B. 
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R. Coltman Clephan, F.S.A. 
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Prof. A. Meek, M.Sc. 
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Elected at the Special General Meeting held on the 13th of December, 1905, 


His Grace the I)uke of Northum- 
berland, K.G, F.R.S. 

The Rt. Hon. Viscount Ridley. 

The Rt. Hon, Lord Ravensworth. 

‘The Rt. Hon. Lord Armstrong. 

‘The Rt. Hon. Lord Joicey. 

Sir Hugh Bell, Bart. 

Sir Andrew Noble, Bart. F.R.S. 


| Sir John I). Milburn. Bart. 
Lt -Col. C. H. E. Adamson, C.I.E 
E. J. J. Browell. 
N. C. Cookson. 
Clive Cookson. 
G. E. Henderson. 
Edward Joicey. 


i J. H. B. Noble. 


T. E. Hodgkin (elected Oct. Ist, 1917). 
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LIST OF DONATIONS 


FOR THE YEAR ENDING JUNE 3078, 1919. 


H Cooper ABss.—l.arge collection of rocks, minerals and fossils left by 
the late Rev. Geo. C. Abbs of Cleadon. 


Lr.-Co1. C. H. E. Apamson, C.1I.E.—De Nicéville’s ‘‘ Butterflies ot 
India,’’ 3 vols. The icterine warbler (yfolais icterina) shot in the 
donor’s garden at North Jesmond, 2oth June, 1899. 


HueGuH P. AnGus.—Female example of Andrena fulva (a bee) from the 
donor’s garden at Low Fell. 


Cot. W. M. AnGus, C.B.—Large snake (‘mamba’) killed by the 
donor in South Africa. 


RigHt Hon. Lord ARrMSTRONG.—Reproduction of the dodo (Didus 
ineptus), the work of Messrs. Rowland Ward. 


R. S. BAGNALL, F.E.S.—Specimens, mounted for the microscope, of two 
Collembola added to the British fauna by the donor, viz.— 
Tetracanthella pilosa, Schoett. (Cheviots), and TZ: oxoniensis 
Bagnall (Oxfordshire, paratype). Also copies of many recent papers 
by the donor on Protura, Thysanura, Collembola, Homoptera, 
Thysanoptera, Gall-Midges and Gall-Mites, Myriapods, ete. 
Rothschild’s ‘ British Siphonaptera,’? South’s ‘‘Synonymic List 


? 


of British Iepidoptera,”’ and other papers. 


Miss 1. M. BAUMGARTNER.—Skin of a platypus, Ornithorhynchus 
paradoxus. 

D. Brown (Shieldfield).—Fox, a large specimen, stuffed and mounted in 
case. 

J. D. Brown (Consett).—Leaf-cutter bee, M/egachtle circumcincta, from 
Consett, with nests and larvee. 

R. Burr.—Fine specimen of toothwort, ZLathrea squamaria, from 
Shotley Bridge ; complete plant with rootstock 

F. J. Cortety. Male giant sawfly, Szvrex gigas. 

W. A. Davison.—Some eggs of British birds. 

Miss M. R. DICKINSON (the late).—By bequest : fine series of water- 
colcur drawings of flowering plants ; herbarium of flowering plants, 
mosses, freshwater and marine alge ; small microscope, with slides 


of fishes’ scales, algze etc. ; some shells and insects; a number of 


books, including Muirneads’ ‘‘ Birds of Berwickshire.” 


xiv LIST OF DONATIONS 


Mrs. M. E. BEwicKE DowELL.—Hand harpoon as formerly used by 
whalers, in fine preservation; skull of albatross, sperm whale’s 
teeth, etc. 


M. DraAxke,—Living female poplar hawk moth. 


Rev. Mark FLetcHer, M.A.—Quarterly Journal of the Geological 
Society, series from 1895 to date. 


STANLEY S. HAGGIE.—Large adder (23 inches) from near Otterburn. 


Mrs. HArDING.—Shale with fern fronds etc., from Woodhorn Pit, near 
Newbiggin. 


Dr. J. W. HeEsLtop HArRRISON.—Piece of ‘dogger’ from the Inferior 
Oolite, Roseberry Topping, composed of leaves of Thtnnfeldia. 


Rev. J. E. Hurt, M.A.—Further batch of spiders, 135 tubes, chiefly 
local, to add to the reference collection previously received from 
the same donor. 


CHARLES JANET (Paris).—Paper by the donor on ‘‘La Phylogénése de 
’Orthobionte.”’ ; 


JOHN JEFFREY, B.Sc.—Unusually good series of graptolites and a few 
other fossils from the Skiddaw Slates, collected by the donor ; and 
two unusually well preserved trilobites from local Carboniferous 
limestones. 


JANE LoncsraFr, F.L.S.—Paper by the donor on ‘*‘ New Lower Carbo- 


niferous Gasteropoda,” in which specimens from the Hancock 
Museum are described. 


Dan MapDpock.—Specimens from Jamaica: a living pair of cockroaches, 
a fresh centipede and a large Helix. 

Henry T. MENNELL, F.L.S.— Journal of the Linnean Society: Botany, 
vol. 44, nos. 296-8; Zoology, vol. 34, nos. 225-6. Proceedings, 
Oct. 1918, nos. 353-6. 


Str THOMAS OLIVER.—Three poisoned arrows from North-Eastern 
India, obtained through Sir Thomas Frazer, of Edinburgh, with 
papers by Frazer on the poisons. 


Lewis F. RicHARDSON, D.Sc.—Selection of fossils and minerals from 
the collection left by the.donor’s father, the late David Richardson. 


_ ERNEST Scorr.—Copy of British Museum ‘‘ Instructions for Collectors : 
No. 7—Blood-sucking Flies, Ticks, etc.,’’ by E. E. Austin. 


JosEerH Scotr.—Masked crab, Corystes cassivelaunus, alive. 


J. W. THompson.—Perfect cast of interior of wooden pipe, made by cal- 
careous deposit from water at East Holywell Colliery, Shiremoor. 


LIST OF DONATIONS Ixv 
Dr. C. T. TRECHMANN.—Large number of insects left by the donor” 
father, the late Dr. C. O. Trechmann ; British and Foreign Lepid- 


optera, bees, wasps, ants, Neuroptera, Orthoptera, etc. 


H. S. WALLACE.—Newt with forked end to tail, from near Hexham 


Scorpion fly (Panorpa sp.) from Galloway. Several exotic insects, 
including an oleander hawk moth from Egypt. 


The publications received by exchange with British and foreign 
scientific institutions are acknowledged in a separate list which is published 
later (in the Transactions) as an appendix to the report. 


DONATIONS TO THE ENDOWMENT FUND 
FROM JULY IST, 1918, TO JUNE 30TH, 1919. 


Ih Ck 
Dr. Clement Stephenson 1,000 0 O 
Thomas Reed 10 0 O 
Richard S. Bagnall 3 3 Oo 
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